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Foreword 


Selected Topics in Special Education is a specialized 
publication resulting from the visit of Dr. David Baine to the 
Centre of Advanced Study in Psychology, Utkal University. 
During this visit throughout June and August, 1983, Dr. Baine 
gave a series of lectures and seminars on various aspects of 
special education which account for most of the topics in the 
book. His visit created an impact on the Centre that will 
continue to be influential years from now, and it was felt that 
the benefits of his visit should be made generally available to 
persons having an interest in special education; hence, this 
book. 

Coming from one of the leading special educators in 
Canada, the book is certainly special, but what is most unique 
is that the book was tailor-made for Indian readers and keeps 
in view the Indian conditions of which Dr. Baine has shown 
remarkable understanding in the course of his recent visits to 
this country. The book covers a wide range of topics and issues 
in the field of special education. It begins with a view of some 
controversial issues in the area of learning disabilities including 
the problems of definition and causation, and suggests 
methods of identifying and remedying learning disabilities. 
The chapter on norm-referenced and criterion-referenced 
testing discusses the limitations of norm-referenced tests and 
recommends use of criterion-referenced tests which have 
become increasingly popular with special educators 
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throughout the world. The structure, function and preparation 
of criterion-referenced tests is also discussed. The author 
provides a very useful annotated bibliography of selected tests 
which, as he rightly points out, are not ecologically valid for 
India, but which can serve as models for the development of 
more suitable tests. Some specific problems with testing the 
achievements of mentally retarded persons are discussed in 
another chapter which also describes procedures to be 
followed when normative achievement tests are used. 
Limitations of using a *normal' model of development for 
testing and designing of curricula for handicapped children are 
described in the chapter on the developmental model of tests 
and curricula. The chapter discusses an 'ecological 
inventory' method of curriculum development and describes 
‘steps’ in development of a competency based instructional 
System. Such a system of instructional design, incorporating 
systems analysis, applied behaviour analysis, and direct 
instructional techniques is discussed in the chapter on 
instructional design. This chapter outlines a step-by-step 
procedure for developing a self-contained, prescriptive 
instructional programme. The direct instructional technique is 
illustrated in the chapter on Direct Instruction: Reading -a 
comprehensive technique for teaching skills. The last two 
chapters review the causes, diagnosis and treatment of 
auditory and visual disorders. 

Clearly, the author has provided a lucid review ofimportant 
concerns in special education. Many practical ideas and 
suggestions have been made. The text will certainly serve as a 
handy reference for special educators and students of 
psychology and education. The book is well-timed, comingata 
point when Indian educators are showing an increasing 
awareness of the need for a well organized national programme 
of special education. The Centre of Advanced Study in 
Psychology is fortunate to have had Dr. David Baine as a 
Visiting Professor who readily responded to our request for 
writing such a book. Only time will reveal the extent of the 
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significant impact of Dr. Baine's visit with us, but the book will 
certainly find its way into the hearts of professionals interested 
in special education. 


AJIT K. MOHANTY 
Ph.D. (Alberta) 
Professor 
Educational Psychology 
Centre of Advanced Study in 
Psychology 
Utkal University 
Bhubaneswar, India 


Introducing the Author 


Dr. David Baine, Associate Professor of Educational 
Psychology, University of Alberta, Canada, has invested his 
entire research and teaching career in the area of Special 
Education to become one of the leading Canadians in the area. 
His down-to-earth practical approach to issues in special 
education has significantly affected psychology. As a Visiting 
Professor at the Centre, Dr. Baine gave a number of lectures 
and seminars on various topics inthe area of special education. 
Selected Topics in Special Education is a result of Dr. Baine's 
lectures and discussion with colleagues at the Centre. It is yet 
another example of a fruitful outcome of the Western ideas 
meeting the challenge of the Eastern conditions. Dr. Baine has 
taken a lot of pains in the book to make it appropriate to the - 
circumstances in India, where, I am sure, the book will be much 


appreciated and widely read. 


Dr. S.K. MISRA, 
Ph.D. (Queen's) 
Professor & Head 
Educational Psychology 
Centre of Advanced Study in 
Psychology 


Utkal University 
Vani Vihar, Bhubaneswar, India 
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CHAPTER ! 


Learning Disabilities 


A relatively large number of children in the school population 
(approximately 1490), for some unknown reason, experience 
considerable difficulty learning from the usual methods of 
instruction. Often these difficulties are in specific areas of 
performance such as language, reading and/or arithmetic. 
With the classification of these children as ‘learning disabled’, 
considerable social, educational, economic and legislative 
change has been made affecting their identification and 
treatment. The use of the term ‘learning disabilities’ has helped 
to focus the efforts of parents and professionals; a powerful 
lobby has been created resulting in the allocation of special 
funds for research, assessment and treatment. Parents have 
organized mutual help groups involved in the dissemination of 
information while increasing their own knowledge and the 
awareness of the general public, educators and legislators. 
Learning disabilities is considered by some people to be a 
relatively attractive term that escapes the stigma of mental 
retardation. There are no implications of neglect, emotional 
disturbance or improper training or eduation, nor does the 
term imply a lack of motivation on the part of the child 
(Hobbs, 1975). 

The classification of learning disabilities has resulted in 
considerable benefit to some children and their families. For 
other children, however, the results have been quite 
destructive. The use of the term ‘learning disabilities’ presents a 
conflict. The discussion that follows reviews some of the many 
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areas of controversy in the field of learning disabilities, and 
suggests alternative methods for identifying and remedying the 
problems experienced by children with learning difficulties. 


Definitional problems 


Most definitions of learning disabilities imply or state that: (a) 
a discrepancy exists between a child's potentialities and his 
achievement; (b)children are excluded from the category 
whose learning problems are due primarily to visual, hearing, 
or motor handicaps, to mental retardation, emotional 
disturbance or to cultural disadvantage; (c) reference is made 
to minimal cerebral dysfunction as an implied etiological 
factor producing; (d) disorders in one or more of the basic 
psychological processes manifest in difficulties with; 
reading, language and/or arithmetic. Each part of this 
definition is discussed below. 


The discrepancy clause 


Intelligence tests. The definition of learning disabilities states 
that a discrepancy exists between a child's intellectual 
potentialities and his school achievement. Usually a child's 
intellectual potentialities are assessed by an intelligence test. 
Learning disabled children are reported to have average or 
above average intelligence (potentiality), but significantly low 
achievement in one or more areas of academic performance. 

How well do intelligence tests predict achievement? In the 
early grades, the correlation between intelligence and 
achievement is approximately. 65, indicating that 
intelligence accounts for approximately 41% of the variance 
observed in school achievement. Fifty-nine per cent of the 
variance, therefore, is accounted for by something other than 
intelligence. Because of the size of the correlation, some 
discrepancy between intelligence and achievement is to be 
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expected. How large a discrepancy should exist before a 
diagnosis of learning disabilities is made? Salvia and Ysseldyke 
(1981) suggest that to establish the statistically significant 
difference between the results of the two tests, one must 
calculate the standard error of measure of the difference. This 
statistic should be separately calculated for each age and/or 
grade level considered. Usually, however, an analysis of this 
nature is not the basis for making diagnostic decisions. In fact, 
a delay of two years in achievement, regardless of a child's grade 
level or IQ, is usually considered to be indicative of the 
presence of a learning disability—providing that the IQ is 
within the normal range or higher. This crude measure of 
discrepancy, however, is not satisfactory, as a delay of two 
years at grade one is far more serious than a delay of two years 
at grade six. Similarly, delays of two years in achievement at IQ 
90 and IQ 130 will not be equivalent. 

For some populations, intelligence has been quite predictive 
of achievement. For example, in the past, the vast majority of 
Down's syndrome children have been classified as trainable, 
mentally retarded. Their academic achievements have been 
minimal. Hayden and Dmitriev (1975) and Hayden and 
Haring (1977), at the University of Washington, in Seattle, 
employed early intervention and special education techniques 
to reduce significantly the predictive validity of intelligence 
tests with Down's syndrome children. During the first four 
years of life, Down's syndrome children, reared at home, 
progressively decline in performance relative to normal 
children. Starting at a point equivalent to approximately 80% 
of the developmental level of normal children at the age of one 
month, the relative level of performance decreases to around 
50% of normal between ages two and four (Clunies-Ross, 
1979). Hayden, Dmitriev and Haring report that Down's 
syndrome children, who have been in the early intervention 
programme for up to five years, have advanced to a level where 
they achieve 95% of the tasks expected of normal children of the 
same chronological ages. Similar results have been observed in 
an Australian programme described by Clunies-Ross. After 
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12-24 months in that programme, nine of the 29 children 
reportedly achieved at or above the norms of their 
chronological ages in one or more areas of performance such as 
social, cognitive and fine-perceptual motor skills. 

Longitudinal studies of the stability of intelligence (e.g., 
Bayley, 1955) have found that, on the average, intelligence is 
relatively constant from 6 years to 25 years of age (.75 
correlation). On the other hand, it was also observed that the 
IQ of some individuals changed by as many as fifty points. In 
Bayley’s study, changes of the following magnitude were 
observed: (a) 59% of the sample changed by 15 points or more; 
(b) 37% by 20 points or more; and 9% by 30 points or more. 
Bayley reported that these changes were not random 
fluctuations, but were consistent trends associated with 
environmental changes. 

In view of this evidence, perhaps predictions should not be 
based on normative data where intellectual stability is 
predicted on the basis of environmental constancy, but upon 
atypical improvements in development that result from 
environmental modification. After all, the purpose of special 
education is not to maintain the status quo, but to systemati- 
cally employ environmental modification to enhance development. 

The following are two examples of environmental 
modification in special education that have resulted in 
significant increases in intelligence quotients. Skeels (1966) 
divided a group of mentally retarded, institutionalized infants 
into control and experimental groups. Children in the 
experimental group were each assigned to one of the 
institutional inmates for ‘mothering’. Children in the control 
group continued to be cared for by ward staff in the usual 
manner. After 1.5 years, the experimental children exhibited 
an average increase in IQ of 28 points from 64 to 92. In the 
same period, children in the control group showed an average 
decrease of 26 IQ points. The children in the experimental 
group were later adopted by families outside of the institution. 


After 2.5 years, the IQ of these children increased by an average 
of 9.5 points of 101. 
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Becker and Engelmann (1976) examined the improvements 
in IQ and achievement of children, average pretest IQ 73, who 
had participated in the Direct Instruction Follow Through 
Programme. These children gained more than one grade level 
in reading achievement for each year in the programme. 
Arithmetic achievement was comparable. The amount of 
improvement in IQ was dependent upon the time of entry into 
the programme and the period of time in the programme: pre- 
to post-k gain: 20.8 points; post-k to post-3 gain: 7.5; pre-1 to 
post-1 gain: 13.0; and post-1 to post-3 gain: 4.7. The authors 
report that, because of the exaggeration caused by the 
statistical regression, true gains would be approximately 70% 
of the reported gains. 

Thus it appears that, on the average, IQ is a fairly good 
predictor of achievement, but only if there is environmental 
stability. However, given suitable environmental modification, 
special education, both intelligence and achievement may be 
significantly improved. 

An additional point regarding the prediction of achievement 
from IQ relates to the skills measured by intelligence tests. 
Most of these tests measure many skills that re/ate to reading, 
but the tests do not directly measure all the skills prerequisite to 
reading. If intelligence tests did measure all the skills 
prerequisite to reading, they would be better predictors of 
reading achievement and the discrepancy between IQ and 
reading achievement would be reduced or removed. The 
discrepancy between IQ and achievement may not be the result 
of a learning disability, but may reflect an inadequate test that 
fails assess the presence or absence of skills prerequisite to the 
criterion it is used to predict. 

Achivement tests. With what validity do achievement tests 
evaluate a child's school achievement? Nationally normed, 
standardized achievement tests are designed for average 
children, studying average curriculums in average classrooms 
across the nation. These tests frequently do not provide a valid 
assessment of the achievement of atypical children, using 
modified curriculums in special education classrooms. 
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During the development of norm-referenced achievement 
tests, such test items are selected as are most representative of 
the average national classroom. As a result, test items that are 
unique to individualized or special programmes are eliminated 
from the test. Test items that are selected are passed by 40-6005 
of the norm group. Therefore, items that the majority of 
students pass are removed. Thus, valuable information about 
low performing students is eliminated. A selection is made of 
those test items that best discriminate between the top 27% and 
the bottom 27% of the norm group. As a result, once again, | 
valuable information about low performers is lost. Thus, 
norm-referenced achievement tests may assess some skills that 
are not taught in special education programmes. Similarly, the 
tests may fail to assess a number of skills that have been taught 
in special programmes. Where skills common to regular and 
special programmes are evaluated, the test stimulus and/or 
response formats, and/ or the relative amount of emphasisupon 
each performance area may differ from that found ina special 
programme. As a result, norm-referenced achievement tests 
may provide the least amount ef information about children 
for whom information is most important—students in special 
education programmes. It is apparent from these observations 
that intelligence tests and norm-ref erenced achievement tests do 
not provide sufficient information on which to diagnose, 
classify, or make educational decisions. 


The exclusion clause 


As previously mentioned, the classification of learning 
disabilities involves the exclusion of children whose learning 
problems are due primarily to visual, hearing or motor 
handicaps, to mental retardation, emotional disturbance or to 
environmental hardships. One of the problems arising from the 
use of the clause is that it is virtually impossible, in 
most cases, to discriminate with certainty between primary and 
secondary causes. Frequently, it is not possible to distinguish 
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between children who have reading problems as a result 
of emotional disturbances, those who have emotional 
disturbances because of reading problems, or those whose 
reading and emotional problems are unrelated. Where the 
conditions exist in mild to moderate degrees, which is true of 
the vast majority of public school cases, it is nearly impossible 
to sort the children into discrete categories (Myers and 
Hammill, 1976). Many authors emphasize the fact that the 
similarities among children classified as emotionally disturbed, 
educable mentally retarded, or learning disabled far outweigh 
the differences regardless of primary or secondary causes 
(Hallahan and Kauffman, 1976). Furthermore, in view of a 
discrepancy between IQ and achievement, it seems reasonable 
that mentally retarded, emotionally disturbed, and culturally 
disadvantaged children could be considered learning disabled 
when their achievement is significantly below that predicted on 
the basis of their IQ and their primary disability. Thus, the 
exclusionary clause does not appear to assist classification, and 
it may, in fact, prevent some children from receiving 
appropriate treatment. 


Minimal cerebral dysfunction 


Reference is made in the definition of learning disabilities to 
minimal cerebral dysfunction as an implied etiological factor. A 
diagnosis of minimal cerebral dysfunction is made by the 
processes of inference and elimination. When no other cause of 
the disorder can be identified, and when a child exhibits poor 
gross and fine motor coordination, an inability to inhibit 
movement, impaired perceptual processing and learning 
problems in reading, language, and/or arithmetic, minimal 
cerebral dysfunction is presumed to exist. It is, however, rarely 
possible to identify the actual damage/ dysfunction to which 
the learning disability is attributed or to identify any related 
injury or infection to the brain. 

Proponents of the minimal cerebral dysfunction position 
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claim that there are a variety of behavioural (e.g. 
hyperactivity, perceptual motor) and neurological (e.g. 
abnormal EEG) indicators that tend to cluster together in these 
children. Hallahan and Kauffman (1978) point out that there is 
no generally accepted empirical evidence to support such a 
claim. Robinson and Robinson (1976) claim that the 
differences among brain-damaged children far exceed the 
similarities among them. Furthermore, the authors suggest 
that, in future, it may well be that the category of brain damage 
will be considered meaningless since nearly all children will be 
regarded as having sustained some degree of trauma. 
Kalverboer (1976) and Ross (1977) concluded from their 
studies that all findings point to a complex relationship 
· between the brain and behaviour, and suggest that linking any 
behaviour directly to an implication of brain damage is 
dangerous and unrealistic. 

A diagnosis of brain damage is not educationally relevant. 
The relationship between brain damage and learning is not 
known; it is not a fixed or direct relationship (Ross, 1977). 
Some children after sustaining extensive demonstrable brain 
damage experience no change in their learning (Robinson and 
Robinson, 1976). The mere presence or absence of brain 
damage is not predictive of learning difficulties. One must also 
consider the location and extent of the injury, when in the 
individual's development the injury occurred, the present age 
of the individual, the time elapsed since the injury, the level of 
achievement before the injury, the amount and type of 
treatment received, the ability of the brain to compensate for 
injury, as well as personality and intellectual factors. Even if it 
were known that a child could not read because of a lesion in 
the angular gyrus, the remedial reading specialist would still 
have to plan remediation on the basis of behavioural 
observation (Bateman, 1964). A teacher must establish: 
(a) what specific prerequisite skills the child possesses, (b) what 
specific skills he/she lacks, (c) what skills he/she is *ready" to 


learn, and (d)how he/she responds to various forms, of 
instruction and materials. 
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A diagnosis of minimal cerebral dysfunction not only fails to 
enhance educational planning, it also hinders the whole 
eductional process. The diagnosis makes reference to 
irreversible processes or states that are beyond the realm of an 
educator's control or responsibility. Often the diagnosis 
produces a feeling of helplessness among parents, teachers and 
the child. A self-fulfilling prophecy of failure develops and the 
participants become trapped in a circular rationalization: 
because the child is experiencing difficulty, he is assumed to 
have minimal brain dysfunction; he is having these difficulties 
because he has minimal cerebral dysfunction, and since the 
dysfunction cannot be modified, failure is inevitable. 


Basic psychological processes 


The definition of learning disabilities refers to disorders in the 
basic psychological processes. What are these processes? There 
is no generally accepted definition of psychological processes. 
*To some professionals, these processes involve such factors as 
memory, closure and feedback. To others, they are the 
psycholinguistic dimensions known as auding, vizing, and 
tacting at both the symbolic and automatic levels. To others, 
these are the skills that comprise particular abilities, for 
example, speech, reading, and arithmetic. To yet another 
group, they imply the transmission functions of perception, 
integration, and expression of both verbal and nonverbal 
material” (Myers and Hammill, p.9, 1976). If all the 
ambiguous and superfluous phrases were deleted from the 
definition, only the following would remain: Children with 
specific learning disabilities exhibit problems in language, 
reading, and/or arithmetic. Haring and Bateman (1977) define 
learning disabilities simply and optimistically as a behavioural 
deficit almost always associated with academic performance 
that can be remedied by precise individualized instructional 


programming. 
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Terminology and labelling 


Who are these children variously described as dyslexic, 
dysgraphic, dyscalculalic, aphasic hyperkinetic, perceptually 
handicapped, neurologically handicapped and learning 
disabled? Numerous symptoms have been described, such as 
hyperactivity, perceptual motor defects, emotional lability, 
attentional disorders, impulsiveness, as well as disorders of 
memory and conceptual thinking. Different terms have been 
used to describe the same symptoms such as excessive 
motor activity, hyperkinesis, hyperactivity, organic driveness, 
restlessness, motor  obsessiveness,  fidgitness, motor 
disinhibition and nervousness (Clements, 1966). 

Generally, there is no indication as to how many or what 
combination of symptoms, or the degree to which any of the 
symptoms should be present to affirm a diagnosis of learning 
disabilities. In addition, many of these characteristics are 
commonly found among both normal children and those in 
various diagnostic categories including emotionally disturbed, 
educable mentally retarded, and culturally disadvantaged. 
Why classify such a heterogeneous group within one clinical 
category? Indeed, attempts have been made to define sub- 
categories of learning disabilities such as dyslexia and aphasia. 
By and large, such attempts have proved futile and the 
National Advisory Committee on Dyslexia and Related 
Reading Disorders concluded in 1969, afteran extensive study, 
that in view of the divergencies of opinion, the term dyslexia 
serves no useful purpose. In fact, it appears that there are as 
many differences among children within any sub-category of 
learning disabilities as there are similarities among them in 
other sub-categories. 

A number of advantages can be gained from grouping 
children with common characteristics and giving them a 
common label. Communication is simplified when it is no 
longer necessary to repeatedly describe an extensive list of 
characteristics. Comparison of research results is facilitated. 
Assistance is also given to the development of legislation, the 
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distribution of finances and the planning of service delivery. 
The label provides an identity to and a focus on the activities of 
related interest groups. A label may offer many benefits to the 
group of individuals it classifies, but inasmuch as the label de- 
emphasizes the individuality of group members and 
emphasizes their negative characteristics, the effects upon 
individual group members may be quite damaging. 

Labels influence the behaviour of those who hear and use 
them. Ifa child who refuses to go to school is labelled truant, an 
entirely different series of events is set in motion than if the 
child were labelled school phobic (Ross, 1977). Frequently, 
labels are relatively arbitrary and may be a result, as much 
from the professional discipline consulted, as from the 
characteristics of the child. Ross (1977) suggested, for 
example, that the same problem may be labelled as a minimal 
cerebral dysfunction by a neurologist, as a visual sequential 
memory problem by a psychologist, as an emotional 
disturbance by a psychiatrist, as a reading disability by an 
educator, and as dyslexia by a physician. Labels are too 
frequently used without an assessment of their possibly 
damaging influence. A label influences not only how other 
people view a child but also how he comes to view himself. The 
interaction of these two negative views may set up a self- 
fulfilling prophecy of failure. 

Often labels focus on negative characteristics or emphasize 
inferred, irreversible, biological problems beyond the scope of 
educational remedies. These imagined stages of cerebral 
dysfunction or maturational lag that cannot be directly 
modified, are frequently used to rationalize the failure of 
educational interventions. These effects are most destructive, 
especially since all children, regardless of the source of their 
difficulties, are capable of learning. All children possess 
behaviours that are prerequisites to further development. 

Many labels also give rise to circular reasoning whereby the 
classification of a group of behaviours becomesan explanation 
for the same behaviours. For example, when a child is observed 
to possess certain behaviours, he may be classified as learning 
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disabled. Later the term learning disabilities may take on the 
status of an invisible state or process, when the term is used to 
explain why the child behaves as he does. In fact, the label is 
merely a description of behaviour rather than an explanation. 


Causation 


Many causes of learning disabilities have been postulated; in 
. fact, like cancer, the number of possible etiological agents 
suggested stretches the imagination. Thus far, however, there is 
no conclusive evidence to indicate that any one cause or 
combination of causes is responsible or that any single remedy 
is available. There is, however, a necessity to continue to look 
for causes so that ultimately, wherever possible, it may be 
possible to work preventatively and correctively. Frequently, 
the search for and the promotion of single causes and remedies 
have been naive and destructive. Some researchers have 
postulated a single cause and a single remedy for all types of 
learning disabilities. Typically, in the search for the cause of 
any human condition, several relationships are observed. 
Occasionally there appears to be an ‘obvious relationship’ 
between a symptom and a cause. Further examination, 
however, usually reveals that in other cases where the 
'symptom' is present the 'cause' is either absent or another 
‘obvious cause’ seems to be responsible. Occasionally, too, the 
same 'cause' may be present in the absence of any symptoms. 
These difficulties in analysing cause and effect relationships are 
magnified when one begins to search for multiple causes. One 
combination of causes may give rise to a set of symptoms 
entirely different from those arising from another combination 
that appears to differ in only one small respect, or, in fact, the 
difference may not even be apparent. 


Remediation 


Treatment of learning disabilities has frequently been based on 
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а presumed etiological factor such as (a) developmental lag, 
(b)lack of hemispheric dominance, (с) underdeveloped 
perceptual motor skills, (d) poor neurological organization, 
(e) dietary (metabolic) imbalances, or (f) the use of fluorescent 
lights. Treatment of this nature is founded upon the medical 
model in which the cause of a disorder is corrected to producea 
change in the symptoms. 

This approach to educational or remedial programming has 
been unsatisfactory for several reasons. First, there is no 
conclusive evidence to link any one cause or any combination 
of causes to any specific learning problem. Second, no single 
remedy or combination of remedies based on an etiological 
analysis have proved to be generally effective with individuals 
presumed to have been affected by the etiology. Three, there is 
ample evidence in the literature demonstrating that effective 
educational intervention may be conducted in the absence of 
any identified etiology. Four, to withhold treatment in the 
absence of an identified cause is inappropriate when other 
types of effective intervention are available. Five, to base 
interventions on wrongly identified causes such as diets or 
fluorescent lights, may actually worsen the problem. For 
example, Hammill and Larsen (1974), and Hammill and 
Wiederholdt (1972), after reviewing the research on remedial 
Programmes based upon the Illinois Test of Psycholinguistic 
Abilities and the Frostig Developmental Test of Visual 
Perception concluded that the Frostig-Horne training 
Programme in perception had no effect on reading and had a 
questionable effect on school readiness and perception itself. 
The authors also concluded that the efficacy of training 
Psycholinguistic functioning has not been | conclusively 
demonstrated and that programmes designed to improve such 
functioning should be viewed cautiously so that children 
experiencing difficulty in schools will not be subjected to 
Meaningless and irrelevant activities resulting only in waste of 
valuable time. 

The best evidence available indicat 
diagnostic categories or etiological factor 


es that regardless of 
s, empirically derived 
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direct instructional procedures are the most effective form of 
educational intervention. This approach is characterized by 
(a)task-analysed sequences of skills, (b)criterion-referenced 
testing to identify the presence or absence of specific 
prerequisite skills, (c) continuous performance monitoring and 
prescriptive correction procedures, (d)prescripted teacher 
interactions that incorporate various instructional and 
motivational techniques with specially designed materials, as 
well as (e) programmed sequences of instruction to optimize 
acquisition, generalization and maintenance. Methods of this 
nature are described by Carnine and Silbert (1979), Silbert, 
Carnine and Stein (1981), and Engelmann and Carnine (1982). 


Research 


А number of difficulties arise when an attempt is made to 
research on learning disabilities. Some of these problems have 
resulted in erroneous conclusions regarding the effectiveness of 
various treatment techniques, explanations about the causes of 
learning disabilities, the characteristics of learning disabled 
individuals, and the ability to make early predictions of future 
academic problems. Many of the research problems are 
associated with the selection for study of samples of learning 
disabled children. Some researchers have selected samples 
using different definitions of learning disabilities; other 
investigators using the definition have used different tests. 
Occasionally there has been a failure to discriminate the 
various degrees to which the symptoms were present in 
different samples of children. Sometimes children were 
classified in terms of one or more similarities while influential 
differences were overlooked. Some children with learning 
disabilities are unintentionally eliminated from study. Because 
of the difficulties in identifying the effects of primary and 
secondary disorders, children who give the illusion of having 
psychogenic difficulties may be eliminated from further study. 
Children with minor impairments may escape detection in the 
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same manner as children with very high potentialities who 
achieve within the normal range. Problems have also arisen 
where researchers have studied the same characteristics of 
children that lead to their initial diagnosis as learning disabled. 
For example, one should expect to find a high incidence of 
perceptual disorders among children who were initially 
classified as learning disabled on the basis of their perceptual 
disorders. 

The characteristic performance variability of these children 
also impedes research; conclusions based on a few 
observations may fail to reflect their performance 
inconsistencies. Also, any research under highly controlled 
conditions may fail to reflect characteristic variations in 
behaviour in the natural environment. Faulty conclusions have 
been reached when researchers have failed to look for the 
presence of characteristics of learning disabilities in other 
populations of children including those who appear to 
function without difficulty. 

The study and treatment of human behaviour is extremely 
complex and only a few of the many research problems have 
been described herein. Many additional problems have arisen 
from the failure to subject poorly founded opinion to any 
scientific test of validity. Unfortunately, when it comes to child 
rearing and education, opinion is plentiful and facts are hard to 
find. Failure to respect the complexities of these problems and 
the ardent promotion of untested opinions have created undue 
hardship for many children and their parents and teachers. 


Conclusion 


There is a relatively large group of individuals within the 
school system who for some unknown reason have difficulty in 
learning from the usual methods of instruction. This is a 
heterogeneous group characterized by their differences and 
their performance variability. No single cause or combination 
of causes has been identified to account for the multiplicity of 
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problems exhibited. No single remedy or comhination of 
remedies has been identified to correct the variety of 
difficulties. In the past, the term learning disabilities has 
brought some benefit to a previously neglected group of 
children having significant learning problems. Now, however, 
the term and the concept of learning disabilities have outlived 
their usefulness and now impede development in this field of 
study. 


CHAPTER 2 


Norm-Referenced and Criterion- 
Referenced Testing 


Norm-referenced tests (NRT) 


Norm-referenced achievement tests are designed to provide a 
global index of an examinee's achievement within a defined 
domain of instruction such as reading or arithmetic. 
Achievement is expressed in terms of derived scores: grade 
equivalent scores, percentiles and stanines developed to reflect 
an examinee's achievement relative to that of subjects within 
the norm group on which the test was standardized. A NRT 
battery such as the Stanford Early School Achievement Test 
(Madden, Gardner and Collins, 1981) includes several 
independent achievement subtests such as mathematics, word 
reading, and listening to words and stories. A separate score is 
obtained for each subtest. A number of limitations associated 
with NRTs are described below. Some points discussed in 
other chapters are briefly summarized while other topics are 


discussed more fully. 


(a) As discussed earlier, NRTs attempting to represent the 
curriculum used in a hypothetical, average national classroom 
may not adequately represent any particular curriculum, 
especially one that has been individualized or adapted to 
special education. 

(b) During construction of a NRT, test items are randomly 
selected from areas of the curriculum that are common to the 
largest number of classrooms. The number of items sampled 
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from each area is proportionate to the relative amount of 
emphasis typically assigned to content in that area of the 
curriculum in the average classroom. Because of the random 
nature of item selection, all the subskills within a particular 
domain or subdomain may not be sampled. As a result, test 
performance may not reveal which particular skills an 
examinee does or does not possess. Also, because many of the 
subskills that are sampled are represented by only one or two 
test items, acquisition of any specific subskill cannot be reliably 
determined. That is, although the large number of items in an 
entire test may produce a reliable total score, the assessment of 
any particular subskill within the test may not be reliable. 
Thus, because of chance factors, a correct or incorrect response 
to a test item cannot be reliably interpreted to indicate the 
presence or absence of a particular skill. Also, the commission 
of a relatively large number of errors of a certain type may 
indicate either the presence of a particular deficit, or the 
existence of relatively more opportunities in the test to commit 
errors of that type. For example, on an oral reading 
achievement test an examinee may commit more errors with 
digraphs than with diphthongs merely because there were more 
digraphs than diphthongs in the passage read. In fact, the 
examinee may actually have more difficulty with diphthongs. 
Thus, a NRT cannot be used diagnostically. 

(c) One important means by which NRTs are judged is in 
terms of their content validity. Content validity refers to the 
amount of congruence between the content of the test and that 
of the curriculum. If the test is content-valid, both the test and 
the curriculum place the same amount of emphasis on the 
same skills which are taught and tested in the same manner. 
Thus, as previously mentioned, the content of a NRT is derived 
from an analysis of a particular curriculum. If there is 
congruence between the test and the curriculum, the test is 
considered to be content-valid, However, an important 
question remains: Is the test instructionally valid, if it is based 
upon the content of a curriculum that does not include all and 
only the minimum essential subskills required to acquire 
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particular skills? Instructional validity is a characteristic of a 
criterion-referenced test based upon an empirically validated 
task analysis. Instructional validity is frequently lacking in a 
norm-referenced test. 

(d) Neither can a NRT be used effectively for instructional 
placement decisions. For one thing, two students with the same 
total score may have correctly answered different test items. 
These students may have different strengths and weaknesses, 
and possess different prerequisite skills. Two students, one in 
grade one, and the other in grade five, may obtain the same 
grade equivalent score of 3.5. Obviously these students should 
not be placed in the same instructional group. One child's 
achievements are accelerated, while those of the other child are 
retarded. Thus, these students may have different strengths 
and weaknesses, as wellas different rates and styles of learning. 
According to Becker and Engelmann (1976) placements made 
on the basis of global achievement scores may be in error by two 
years or more. Placements on the basis of global achievement 
scores, rather than in terms of the presence or absence of 
specific prerequisite skills, may lead to a failure to teach 
essential skills. The absence of one skill prerequisite to five 
others, and each of them prerequisite to the acquisition of 
other skills, has an accumulative effect. As a result, a student 
may fall further and further behind in a specific area of 
performance. Are the students to whom this happens often 
referred to as learning disabled? 

(с) As previously mentioned, test items on a NRT that best 
discriminate between the top 27% and the bottom 27% of the 
norm group are selected, and 40-60% of the group pass. A 
selection of the test items, made in this manner, eliminates 
valuable information about the particular skills that low 
achieving performers may or may not have acquired. 

(f) Many NRTs, used to evaluate special populations of 
students, have purposefully excluded exceptional individuals 
from the norm group. The expressed intent of this procedure is 
to establish a standard of normal functioning with which to 
compare any deviations. Unfortunately, however, a test 
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standardized in this manner may fail to reveal that the nature 
of the test actually causes an individual's handicap in one area 
of performance to interfere with his performance in another 
area that would not usually be affected by the handicap. For 
example, a cerebral palsied person, able to perform complex 
arithmetic calculations, may be impeded in rapidly and 
accurately recording his answers by the type of computerized 
response format used on a test. The Illinois Test of 
Psycholinguistic Abilities (Kirk, McCarthy and Kirk, 1968) 
usually used with mentally retarded, learning disabled and 
culturally handicapped children, was standardized on a norm 
group that included "only those children demonstrating 
average intellectual functioning, average school achievement, 
average characteristics of personal-social adjustment, sensory- 
motor integrity, and coming from predominantly English 
speaking families" (pp. 51-52). Evidence has been reported in 
the literature indicating that socio-economic and racial 
differences between the examinee and the examiner may 
seriously affect the performance of children on the verbal and 
manual expression tests. These children may be quite capable 
of richly detailed and animated discussion in familiar 
surroundings, but may feel quite inhibited in an alien testing 
environment. Unfortunately, although the ITPA is frequently 
used with lower socio-economic, racial minorities, persons of 
this nature have been excluded from the norm group. 

The Developmental Test of Visual Perception (Frostig, 1963) 
is commonly used with children 3 to 10 years old, and older 
handicapped children suspected of having visual-perceptual 
difficulties. The test manual indicates that the test may be used 
with children who are deaf, cerebral palsied, brain damaged, 
mentally retarded and non-English. The standardization 
group, however, consisted of 93% middle class white children 
in California; no exceptional children were included. A norm- 
referenced test used to assess populations of individuals on 
whom it was not standardized may not be valid. 

The Stanford series of achievement tests are among the most 
popular, comprehensive and well designed norm-referenced 
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achievement tests currently in use. The series is composed often 
levels of tests from kindergarten to the end of grade thirteen. 
Refer to the annotated list of tests at the end of this chapter for 
a more complete description. The Stanford Early School 
Achievement Test, Level П (Madden, Gardner and Collins, 
1981), is designed for children in К-1. This test battery 
comprises six independent achievement tests: sounds and 
letters, word reading, sentence reading, listening to words and 
stories, mathematics, and environment. A brief examination of 
the mathematics subtest provides examples of some of the 
limitations of norm-referenced tests. 

The content and instructional validity of the following test 
items is questionable. The sample test item on page 10 displays 
two large cups, one with a handle and the other without, and 
two small cups, one with a handle. The child is asked to mark 
under the big cup with a handle. This item appears to confound 
assessment of the arithmetic concept large and small, with a 
measure of attention to visual detail that is unrelated to both 
arithmetic concepts and operations. Test item 3 (p. 10) is 
parallel: the examinee is asked to identify the big glass that has 
water in it. The item is designed to assess one's ability not to 
judge the glass with the largest volume of water in it, but to 
discriminate the largest glass, with water in it, from a glass of 
equal size, without water, and two smaller glasses, one of them 
with water. Test item 28 (p. 14) displays four baseballs. Each 
ball is shaded on the left or right side, top or bottom. The 
learner is required to mark under the ball that is shaded on the 
left-hand side. What essential arithmetic skill does this item 
measure? The skill is perhaps worthy of evaluation, but does it 
pertain to an arithmetic test? 

The following test items illustrate the frequent lack of 
reliability that occurs when particular subskills are evaluated, 
and the associated lack of diagnostic information. Item 42 
(p. 16) is the only item evaluating the examinee's ability to read 
the time from a clock face. Only two items (32 on p. 15, and 44 
on p. 16) evaluate coin identification and the addition of coins. 
One item (43, p.-16) evaluates whether the examinee can recall 
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the days of the week. 

Three test items (47, 48 and 50 on p.17) assess the 
examinee's ability to find the sum of columnar addition 
problems involving two or three single digit addends. Is this a 
sufficient number of items to reliably measure columnar 
addition? Since these test items come at the end of a fifty-item 
subtest, they may be among the most likely items to be 
influenced by chance factors as examinees rush to complete the 
subtest. The diagnostic value of these computation items is 
reduced by both the number and the nature of the items. 
These are multiple-choice test items where the type of errors 
that examinees may exhibit is constrained by the type of 
response choices provided. For some of the test items the 
response alternatives do not represent commonly found errors. 
For example, test item 47 (p. 17) presents the problem 7--3— in 
a vertical format. Four alternative answers are provided: the 
correct answer 10; 11 and 9 representing the sum + 1; the 
remaining choice being 2 which would seem to be a highly 
improbable error. Two errors that seem more likely are (a)a 
failure to identify the plus sign, and to subtract the numbersas 
was done in the previous test item to obtain an answer of 4, or 
(b) to add both numbers to obtain a sum of 73. These are onlya 
few of the test items in the arithmetic subtest that are of 
questionable validity and reliability. One should not, however, 
overgeneralize to conclude that the entire test is without value. 
The points to be made are that (a) norm-referenced tests, in 
general, do have a number of limitations, and that (b) users of 
any type of test should beaware of these limitations and should 
carefully examine each test item. 


Criterion-referenced tests (CRT) 


As a result of some of the limitations associated with norm- 
referenced tests, criterion-referenced tests have recently found 
increasing popularity. Criterion-referenced tests have the 
potential to correct many of the shortcomings of norm- 
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referenced assessments. Unfortunately, however, many CRTs 
are very poorly designed and perhaps of even less value than 
NRTs. In the following paragraphs, the construction, structure 
and function of an ideal CRT is discussed, followed by a 
description of commonly found variations and limitations ofa 
CRT that are less than ideal. 

Ideally, a CRT is designed in a ‘top-down’ manner. Terminal 
behavioural objectives are written to describe the highest areas 
of performance in a particular curriculum domain. These 
terminal objectives are task-analysed to determine the 
minimum essential subskills required to perform the task(s) 
described in the objective. These subskills are referred to as 
enabling skills as their acquisition enables a learner to proceed 
from his entry skill level to the terminal objective. Enabling 
behavioural objectives are developed for each enabling skill. 
The topics of task analysis and behavioural objectives are 
discussed more fully in the chapter on instructional design. 

Each terminal objective and its related enabling skill 
objectives are organized into a strand as in Figure 2.1. The 
strand of skills illustrated has been divided into three modules 
of related skills. For each module, a modular behavioural 
objective is written. A number of test items are developed for 
each terminal, modular and enabling behavioural objective to 
provide a reliable measure of each skill. These test items may 
then be used either to screen achievement or to provide an in- 
depth evaluation. An examinee may first be screened on the 
test items for МВО, and MBO». If he/she successfully reaches 
criterion for MBO,, then the test items for MBO, are 
administered. If the examinee fails to achieve criterion on 
МВО», then the test items for the enabling skills in that module 
are administered, starting with eboa. Testing proceeds upward 
as far as the examinee is able to reach criterion on each set of 
ebo test items. Suppose, for example, that an examinee was 
able to achieve criterion onallebo test items except for those in 
ebo,. The ebog would define the examinee's level of achievement 
in relation to MBO». A teacher would then know that 
prerequisite skills a learner did possess and did not, and where 
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to begin instruction. Thus, testing and teaching are viewed as 
complementary activities. 


Test items 
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Figure 2.1. Strand of terminal, modular, and 
enabling behavioural objectives 


Resnick, Wang and Kaplan (1973) in an article in the 
Journal of Applied Behaviour Analysis described a CR 
arithmetic test developed in the same general manner as 
described above. The article also describes the empirical 
methods used to validate the test. A printed version of the test 
was prepared for distribution by Wang (1973) at the Learning 
Research and Development Centre at the University of 
Pittsburgh. 

„А criterion-referenced test of this nature may also be 
normed, so as to provide screening, achievement, and 
normative data. Test results may also be used to develop 
individual educational programmes, make instructional 
placement decisions, and evaluate the effectiveness of 
instruction. 

Unfortunately, however, few ‘criterion-referenced tests’ are 
developed on the basis of task analysis. In fact, for the majority 
of criterion-referenced tests, test items are selected in the same 
manner as they are for NRTs—random selection of items from 
a specified domain. The two major differences between CRTs 
and NRTs of this type are: (a) each skill evaluated on the CRT 
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is described in terms of a “behavioural objective", and (b) the 
CRT is usually not normed. 

The behavioural objectives on these CRTS are often poorly 
written. The following objective is typical: 


Separates similar objects into categories (three different 
chairs, three different tables, etc.) with 85% accuracy. 


Presumably, the statement is referred to as a behavioural 
objective, because the word ‘separates’ describes an 
observable, measurable behaviour. However, there are a 
number of characteristics of an acceptable behavioural 
objective that the statement does not possess. For example, the 
stimulus material to be separated is not adequately described. 
Of course there is a difference between tables and chairs, but 
the objective does not state whether there are also differences 
among the tables and among the chairs. If there are differences 
of this nature, how similarare the chairs to each other, and how 
different are they from the tables? Obviously, the number and 
degree of identical, similar, and different characteristics among 
and between categories will significantly influence the 


difficulty of the task. 
The term ‘etc.’ in the statement indicates that one may 


include various sets of items to be separated. These items may 
be more or less difficult to separate than the tables and chairs. 
The separation of different sets of objects may also require the 
discrimination of various object characteristics. If the 
objective is intended to evaluate the presence of a skill that is 
prerequisite to a higher level of achievement, more precision is 
required in describing the minimum essential features of that 
skill. 

A further limitation of the statement relates to the 
apparently arbitrary specification of 85% accuracy. What is the 
minimum essential standard of performance that is required 
before proceeding to a higher level of instruction? How is 
accuracy judged? If a single object is misplaced in a set, is the 
entire trial considered to be in error, or are points given for the 
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objects that are correctly sorted? Is it acceptable to obtain 8506 
correct on each trial or 85% correct out of 100 trials? These 
standards of performance are too imprecise and subjective. 
Variations in the difficulty level of the conditions and 
standards presented may lead to unnecessarily holding a 
student back from proceeding to higher levels of instruction, or 
prematurely advancing him/her before mastery of the 
minimum essential skills. The chapter on instructional design 
provides examples of more precise behavioural objectives. 
Criterion-referenced tests (a) are not based on task 
analysis, (b) are not described in terms of precise behavioural 
objectives, (c) are not normed, and (d) do not provide information 
regarding item analysis, are of less value than NRTs. 

The Brigance series of criterion-referenced tests provide a 
comprehensive inventory of skills in several test batteries 
ranging from birth to grade twelve. Refer to the annotated list 
of tests at the end of this chapter for a more complete 
description. These test batteries are very conveniently and 
attractively packaged; they are described as criterion- 
referenced and curriculum- or text-referenced. The tests 
appear to have a high degree of face validity, and they are 
currently among the most popular tests of their type. 
Unfortunately, these batteries are not well designed criterion- 
referenced tests, and a brief examination reveals some of their 
limitations. 

Тће tests are not developed on the basis of an empirically 
validated task analysis; as a result, their instructional validity is 
questionable. One cannot be certain whether the tests evaluate 
achievement of all skills or only the skills prerequisite to 
development. The content of each test is reportedly derived 
from a review of the appropriate literature. However, no 
detailed description of these procedures or materials reviewed 
is provided. Thus, it is difficult to establish the content-validity 
of the tests. The Brigance K and 1 Screen (Brigance, 1982) 
reports in its manual that the skills included in this screening 
instrument were selected by using the following criteria: 
“Which skills does a review of the literature suggest or support 
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as having the greatest predictive validity in kindergarten and 
grade one” (p. 111). The actual literature reviewed is not 
reported, nor is there any empirical evidence regarding 
predictive validity of the test. 

Each of the tests has reportedly been subjected to a field 
study. The Brigance K and 1 Screen, for example, was field- 
tested in 31 schools in 13 states in the U.S. The manual reports 
that “one of the major objectives in the field study and 
critiquing process was to determine if the personnel (in the 
schools) concurred that the assessments selected for the Screen 
were appropriate and significant for screening kindergarten 
and first grade students” (p. 46). A table is provided in the 
manual showing what percentage of personnel rated each 
subtest (not individual item) as appropriate for kindergarten 
and first grade screening. One may conclude from these results 
that the subtests have face validity to a group of people 
working in various school systems. 

A brief examination of some of these tests, however, 
indicates that criteria other than face validity should have been 
considered when deciding whether to include, exclude, or 
modify subtests and individual test items. For example, the 
Brigance Diagnostic Test of Basic Skills (Brigance, 1977) 
includes a subtest of auditory discrimination that is similar to 
the Wepman Test of Auditory Discrimination (Wepman, 
1973). The test consists of a number of word pairs like “mad- 
mad,” “gum-gub”. The words are read to the examinee who is 
to indicate if the words in each pair are the same, by saying 
“Yes” or “No”. No evidence of the content or construct validity 


of the test is provided. 
Salvia and Ysseldyke ( 

Wepman Test as follows: 

related validity is presented i 


1981) summarize their review of the 
“No evidence of content or criterion 
nthe manual... it is questionable 
whether the items appropriately and completely measure the 
domain. For example, the two words in the different word 
pairs differ only in placement of the articulators. There is no 
pair that tests discrimination of: 1. acoustic characteristics 
[such as a stop-burst sound (t) versus an affricative (ch)], or 2. 
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voicing of the sound versus norivoicing (s versus 7, for 
example). Also, some of the more frequently misarticulated 
sounds (r, l, w, y,) are not even included in the test. In fact, Wintz 
(1975) concludes that the Auditory Discrimination Test does 
not provide the information needed to assess validly a child's 
auditory discrimination abilities.... The ADT should be used 
only with caution and a thorough knowledge of its 
shortcomings (p. 405)." This advice would be well taken when 
considering most of the subtests in the Brigance series. The 
Brigance Auditory Discrimination Test not only fails to report 
construct, content and predictive validity, and reliability, but 
also fails to provide any normative data for comparison or 
decision making. 

Two tests on the Brigance K and | Screen are of questionable 
validity. One of these tests is a colour naming test in which the 
examinee is required to name the colour often different objects 
that have been illustrated. Colour naming is a skill frequently 
associated with kindergarten and grade 1, and presumably, 
therefore, a test item of this nature has face validity for 
inclusion in a K and | Screen. One must ask, however, whether 
colour naming is a skill prerequisite to the acquisition of other 
essential skills in kindergarten and grade 1. Could a child who 
failed in this test item succeed in K and I? If he fails in this test 
item, should the deficit be remedied? If so, with what priority? 
Should this skill be included in a readiness/screening test? 
What is its predictive validity? 

Similarly, the gross motor skills subtest of the K and 1 Screen 
does not appear to be predictive of readiness for academic 
learning. The test may appear to have face validity for 
inclusion in a K and | screening test because children at this age 
level can usually hop on one foot, stand on one foot 
momentarily, and walk heel to toe. However, the inability to 
perform these tasks does not prevent children crippled by 
cerebral palsy, polio, or auto accidents from achieving 
academically. Similar skills are evaluated on the Purdue 
Perceptual Motor Survey (Roach and Kephart, 1966). This 
survey was reviewed in the Seventh Buros Mental 
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Measurements Yearbook (Buros, 1972) by Jamison who 
wrote, “It has not been shown that the skills are necessary for 
academic learning (p. 1283). The claims for usefulness of the 
survey are in sharp contrast to the lack of evidence for its 
validity" (p. 1284). The same comments apply to the Brigance 
K and 1 Screen and gross motor skills subtest. 

Several of the Brigance tests are referred to as diagnostic. 
These tests are diagnostic to the extent that they provide a 
separate evaluation of performance within a number of 
subareas of a domain like reading. However, there is no way to 
compare the relative strength and weakness of each subarea. А 
lower relative standing ona particular scale may result (a) if the 
test items on that scale are relatively more difficult, (b) if the 
skills being measured come later in the developmental 
sequence than do the other skills being evaluated, or (c) if the 
examinee does, in fact, have a deficit in that area of 
performance. To compare performance on different subtests, 
each subscale should possess a high degree of reliability; no 
evidence of reliability is reported. The authors may claim that 
the scale is diagnostic in that it indicates which specific skills 
the examinee does or does not possess in each subarea. 
However, without evidence of reliability, and evidence that all 
of the necessary skills within any subarea of performance have 
been evaluated, the tests do not provide a satisfactory 
diagnostic measure. 


Annotated bibliography of selected tests 


notated bibliography of selected tests 
designed for use in regular and/or special education. 
Generally, these are some of the most commonly used and 
respected tests. Many commonly used tests have been excluded 
from the list because of their questionable psychometric 
Qualities or limited instructional value. Inclusion ofa test in the 
list, however, should not be interpreted asa recommendation. 
None of the tests listed is considered to be ecologically valid for 


The following is an an 
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use in India. Skills having little functional relevance to the 
Indian environment have been assessed, while skills that are 
essential might have been omitted. Frequently, also, where 
ecologically valid skills are evaluated, the pictures, 
terminology or concepts used in the test may be inappropriate 
to India. In addition, the norms established in Western 
countries are not suitable. For these reasons, a vast majority of 
the tests published in Western countries are not ecologically 
valid for use in India. The tests listed below have been selected 
as representative samples of particular types of tests having 
characteristics that, as described earlier in this chapter, one 
may wish either to adopt or to avoid while developing suitable 
tests for India. Tests of auditory and visual performance are 
discussed in the respective chapters on these topics. 

Reviews of most tests currently in use are printed in the 
Mental Measurements Yearbook (MM Y) series (see Buros, 
1972). Because the MMY is published with several years 
between each edition, a book entitled Tests in print, also 
available from Gryphon Press, lists the newly published tests in 
each area that will be reviewed in successive volumes of the 
Yearbook. Reportedly, a review of tests available in India, 
similar to the MMY, is currently being prepared by the 
National Council of Educational Research and Training in 
New Delhi. A book by Compton (1980) provides A Guide to 65 
Tests for Special Education. A textbook by Salvia and 
Ysseldyke (1981) entitled Assessment in Special and Remedial 
Education provides an excellent review of testing theory and 
practice. Testing within the major domains of performance is 
discussed as are a number of specific tests in each area. 


1. Instructional Objectives Exchange (IOX), P.O. Box 
24095, Los Angeles, California, 90024. The IOX collection 
comprises (a) objective based test sets used for measuring 
achievement in reading, language arts and mathematics for 
grades k-6, and (b) measurable objective collections used 
for curriculum design in most areas of instruction in 
grades k-12. The achievement test materials may be used for 
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group and individual administration. The tests are not 

developed from a task analysis, but from a sampling of 

widely used textbooks, curriculum guides, and 

instructional programmes. Because each test covers a 

broad range of skills from k-6, or higher, the objectives are 

similar to modular objectives; all enabling skills are not 
evaluated. The tests are not ecologically valid for use in 

India. The IOX instructional objectives in the test sets and 

objective collections are excellent and provide a good 

example for the design of criterion-referenced tests. 
2. The Brigance series of criterion-referenced achievement 
tests comprises: 

(a) Brigance Diagnostic Inventory of Basic Skills, 1977. 
Kindergarten to grade six. CRT. Text-referenced. 
Twelve subscales of reading, language arts and 
mathematics performance. 

(b) Brigance Diagnostic Inventory of Early Development, 
1978. Birth to seven years. CRT. Gives estimates of 
developmental age. NRT. Eleven subscales of motor, 
self-help, communication, readiness, reading, arith- 
metic and printing performance. 

(c) Brigance Diagnostic Inventory of Essential Skills, 
1980. Secondary school level. CRT. Evaluates 
achivement in various areas of reading, language arts, 
arithmetic, health and safety, vocational, self-help and 


communication. 


(d) Brigance K and 1 Screen, 1982. CRT. Evaluates colour 


recognition, picture labelling, visual discrimination, 
copying, gross motor, counting, identification of body 
parts, direction following, printing and language. 
These tests are available from Curriculum Associates 
Inc., 5 Esquire Road, North Billerica, MA, 01862-2589. 
The Brigance tests are among the most popular 
*criterion-referenced' tests. The materials are attractive, 
convenient and have high face validity. However, no 
evidence of content, construct ог predictive validity, пог 
reliability is provided. No norms are provided, and the 
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sources of the ‘developmental ages’ reported in the 
Inventory of Early Development are not described. 
Although all the tests were reportedly submitted to field- 
testing, a detailed description of these procedures and their 
outcome is not provided. Test items were not selected on 
the basis of task analysis but upon a review of textbooks, 
curriculum guides and instructional programmes. No 
description is provided of the materials reviewed. These 
tests are not ecologically valid for use in India. 
Characteristics of these tests have been reviewed in this 
chapter under the subheading ‘criterion-referenced tests’. 
These tests provide examples of a number of common 
faults in ‘criterion-referenced’ tests. 
The Stanford series of norm-referenced achievement tests 
includes: 
(a) Stanford Early School Achievement Test. SESATI: 
1981. (k.0-k.9) and SESAT2 (k.5-1.9). Assessing 
sounds and letters, word reading, sentence reading 
(level 2), listening to words and stories, mathematics 
and environment. А 
Stanford Achivement Test, Primary 1, 1982 (1.5-2.9), 
Primary 2, 1982 (2.5-3.9), Primary 3, 1982 (3.5-4.9). 
Assesses word study skills, word reading (primary 1 
and 2), reading comprehension, vocabulary, listening 
comprehension, spelling, language (primary 3), 
writing (primary 3), concepts of numbers, mathe- 
matics computation and application, and 
environment (primary 1 and 2). 
(c) Intermediate 1 (4.5-5.9), Intermediate 2 (5.5-7.9). 
(d) Advanced (7.0-9.9). 
(e) Stanford Test of Academic Skills, TASK 1 (7.0-9.9), 
TASK 2 (9.0-13). 

The tests in categories (c), (d) and (e) are generally 
parallel to those in Primary 3; English replaces language in 
TASK 2 and TASK 3, and the three arithmetic tests are 


replaced by a single mathematics test on TASK 2 and 
TASK 3. 


(b 


= 
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The Stanford series of achievement tests are generally 
considered to be the best designed and standardized of the 
norm-referenced, group-administered achievement tests. 
These tests are not ecologically valid for use in India. The 
Stanford tests may serve asa model for the development of 
parallel tests; however, one is referred to the discussion on 
the limitations of norm-referenced testing presented 
earlier in this chapter. The tests are available from 
Harcourt Brace Jovanovich, Publishers, 757 Third Avenue, 
New York, N.Y. 10017. 

4. Developmental Profile II, 1980, Revised Edition. 
Alpern, G. D., Bell, T. J. and Shearer, M. S 
Psychological Development Publications, P.O. Box 3198, 
Aspen, Colorado, 81612. Range: birth to 9 years of age. 
This is a norm-referenced interview checklist based on the 
normal model of development. The instrument records 
motor, language, personal/self-help, social and 
intellectual development. A developmental age, and an 
intelligence quotient equivalency score can be calculated. 
The scale is not ecologically valid for use in India. For 
further discussion, refer to the chapter on the 
developmental model of tests and curricula. 

5. Uniform Performance Assessment, UPAS, 1981. Haring, 
N. G., White, O. R., Edgar, E. B., Affleck, J. Q., and 
Hayden, A. H. (authors), and Munson, R. G. and 
Bendersky (eds.). Charles E. Merrill Publishing Company, 
Columbus, Ohio, 43216, 1981. The UPAS was developed 
at the Experimenta] Education Unit of the University of 
Washington in Seattle, Washington. These criterion- 
referenced tests of preacademic, communication, social and 
self-help, as well as gross motor skills are designed for 
children from birth to 6 years of age. An evaluation is also 
made of inappropriate behaviours. The materials, based 
on the normal sequence of development, are said to 
represent a reasonable outline of what most people would 
teach young or low functioning pupils. Most items have 

instructional relevance; in addition, ‘red flag items’ are 
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included to assess physical or sensory difficulties that may 
require referral. The test is designed to be adapted to 
children with various handicaps; а number of types of 
adaptations are suggested. Psychometric information 15 
provided. This test is not ecologically valid for use in India. 
For further discussion refer to the chapter on the 
developmental model of tests and curricula. This test 
serves as a good model ofa ‘criterion referenced’ preschool 
test based on the normative model of development. 
Basic School Skills Inventory Screen, 1983. Hammell, 
D. D. and Leigh, J. E. PRO-ED. 5341 Industrial Oaks 
Blvd., Austin, Texas, 78735. This is a 20-item, norm- 
referenced test, individually administered, and used to 
identify children 4, 5 and 6 years of age, who may be ‘high 
tisk’ for school failure. The scale was standardized on a 
sample of 376 children who approximate the population 
characteristics of children at this age level in the United 
States. Standard ‘scores and percentiles are used to define 
cut-off points for potentially ‘high-risk’ children. The scale 
appears to be moderately valid and reliable, and worthy of 
consideration as a screening device to determine if more 
extensive testing is required. The scale evaluates 
information about coins and numbers, as well as 
vocabulary, speech, language, motor skills, alphabet, 
personal information, and sight vocabulary. The scale 
would require some modification and standardization for 
use in India; it appears to be a good model to follow for test 
development. 

Denver Developmental Screening Test. Revised 1975. 
Frankenburg, Dodds, Fandal, Kazuk and Cohrs. 
University of Colorado Medical Centre, Denver, 
Colorado, U.S.A. This is an individually administered, 
norm-referenced screening device for early identification 
of children with developmental and behavioural 
problems. The scale is intended for use with children from 
birth to 6 years of age. Various areas of development are 
evaluated: personal-social, fine motor, language and 
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. Stanford Diagnostic 


gross motor. Information about norms is unacceptable; 
validity and reliability are adequate. The scale is not 
ecologically valid for India, but the test presents an 
acceptable model for adoption. Referto the chapter on the 
developmental model of tests and curricula for further 
discussion of tests of this nature. 

Key Math: Diagnostic Arithmetic Test (1977). Connolly, 
A. J., Natchman, W., and Pritchett, E. M. American 
Guidance Service Inc., Publishers Building, Circle Pines, 
Minnesota, 55014. This is an individually administered, 
norm-referenced, diagnostic test evaluating arithmetic 
content, operations and applications in fourteen different 
areas of performance from kindergarten to the eighth grade. 
This test, although very popular, reports unacceptable 
levels of reliability and validity. The scale is not 
ecologically valid for use in India, although it has many 
interesting features that warrant further study. 

Enright Diagnostic Inventory of Basic Arithmetic Skills, 
1983. Enright, B. E. Curriculum Associates Inc., 5 Esquire 


` Road, North Billerica, MA 61862-2589. This is an 


individually administered, criterion- and text-referenced, 
task-analysed diagnostic test of 144 basic computational 
skills. There are placement tests indicating where to begin 
in-depth testing, equivalent forms of a basic facts test and 
also a skills test, as well as a convenient diagnostic error 
analysis for each skill measured. Although the manual 
refers to a field study, and two levels of statistical analysis, 
no related information was presented in the information 
reviewed. Perhaps additional psychometric information is 
available elsewhere. Nevertheless, the design and format 
of this test is exemplary and worthy of further study. 
Furthermore, it appears that the test, in its present form, 


may be suitable for use in India. 

Mathematics Test, 1976. Beatty, Г., 
F. Harcourt Brace Jovanovich 
w York, N.Y. 10017. This is 
ferenced, diagnostic test. 


Madden, R., and Gardner, E. 
Inc., 757 Third Avenue, Ne 
a group-administered, norm-re 
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The test has four levels. The red level is for use at the end of 
grade 1, grade 2 and grade 3, and for low performers in 
grade 4. Green is for grade 4 and grade 5; brown: grade 6 
and grade 7; and blue: grades 8 through 12. All the four 
levels of the test evaluate whole numbers, decimal place 
value, rational numbers, operations and properties, 
problem solving, reading and interpreting tables and 
graphs, as well as geometry and measurement. The red 
level is concerned with addition, subtraction and number 
sentences as well; the green level evaluates multiplication 
and division of whole numbers. Further, the brown level 
assesses fractions and decimals, while the blue level 
evaluates percentages. The test, although not ecologically 
valid for India, provides a suitable model for the 
development of a norm-referenced, diagnostic achievement 
test. 


. Stanford Diagnostic Reading Test, 1976. Karlsen, B., 


Madden, R. and Gardner, E. F. Harcourt Brace 
Jovanovich Inc., 757 Third Avenue, New York, N.Y. 
10017. This is a group-administered, norm-referenced, 
diagnostic achievement test having four levels. The red level 
is for end of grade | to beginning of grade 3: auditory 
discrimination, phonics, auditory vocabulary, word 
recognition and comprehension of short sentences and 
paragraphs. The green levelis intended for grade 3, grade 4 
and b w grade 5: auditory discrimination, phonetic 
and structural anlysis, auditory vocabulary, and 
comprehension. The brown and blue levels are, 
respectively, for grades 5-8 and 9-12 and community 
college. Of its type, this is a respected test. However, the 
test is not ecologically valid for India, and is recommended 
only as a model for study. 


. Fry Oral Reading Test, 1971. Edward Fry, Rutgers 


University Reading Centre, New Brunswick, New Jersey. 
The test comprises nine short paragraphs. Oral reading 
errors are counted to calculate the independent, 
instructional and frustration levels of reading. Given this 
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14. 


information, one may use the Fry Readability Graph to 
select reading materials at the appropriate grade level. 
This test may be considered а gross screening device for the 
selection of appropriate reading materials to be used in a 
more extensive informal diagnosis. The test is not 
ecologically valid for use in India. For more 
comprehensive testing, the Informal Reading Assessment 
described below is recommended. 


. Informal Reading Assessment, 1980. Burns, P. C., and 


Roe, B. D. Houghton Mifflin Company, Boston, Mass. 
This is an individually administered test designed for 
preprimer to the twelfth grade. The test comprises graded 
word lists and graded passages. Performance on the word 
lists is used to select the appropriate passages for further 
testing. A variety of comprehension questions 
accompanies each passage. To administer the test, one 
must be skilled in rapidly and accurately recording any 
oral reading error that may occur. The manual describes 
methods for recording seven types of reading errors. 
Words were selected for the word lists following a survey 
of two basal reading series; the norms were then subjected 
to a difficulty analysis. The same basal reading series was 
used to select the paragraphs. The Fry Readability Graph 
and the Spache Readability formula were used to check 
the readability of each paragraph. This is an informal test 
and no validity, reliability or normative data is reported. 
The test is not ecologically valid for India, but is 
recommended as a good model for an informal reading 
inventory. : 

AAMD Adaptive Behavior Scale, School Edition, 1981. 
Lambert, N., Windmiller, M., Tharinger, D., and Cole, L. 
Publishers Test Service, a division of CTB, McGraw-Hill, 
Del Monte Research Park, Monterey, California, 93940. 
| retardation is defined as significant subaverage, 


Menta | à 
general intellectual functioning occurring during the 
developmental period, plus a deficit in adaptive 


behaviour. The AAMD Adaptive Behavior Scale- has 
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been designed to determine if and where significant deficits 
in adaptive behaviour exist. Norms are provided for 
childr:n 3 to 16 years of age in regular classes, and classes 
for trainable, mentally retarded children in public schools. 
Norms are available for school-aged educable mentally 
retarded children in public schools. The scale is а checklist 
completed by teachers, parents, psychologists and/or 
others who are knowledgeable about the individual being 
evaluated. The scale is divided into two parts. Part 1 
evaluates the presence of skills related to personal 
independence in daily living: independent functioning, 
physical development, economic activity, language 
development, number and time, prevocational activity, 
self-direction, responsibility and socialization. Several 
subdomains are evaluated in most of these areas. Part 2 of 
the scale evaluates the presence of maladaptive behaviours 
such as aggressiveness, withdrawal, and mannerisms. 
Twelve types of problematic behaviour are evaluated. The 
scale permits diagnostic interpretation; this analysis is 
supported by factor analytic studies. An annotated 
bibliography of instructional materials, relating to each of 
the domains evaluated, is provided in Part 1. Detailed 
information regarding reliability, validity and 
standardization is provided. One's ability to adapt is 
obviously related to a particular cultural context. As a 
result, although the scale provides an excellent model, it is 
not ecologically valid for use in India. The chapter on 
instructional design in this text briefly refers to methods 
used to conduct an ecological inventory. It is 
recommended that methods similar to these be adopted as 
a means of developing adaptive behaviour scales for India. 
In a country as heterogeneous as India, separate adaptive 
behaviour scales would have to be developed for urban 
and rural communities, as well as for different 
geographical and cultural regions. A scale of this nature 
may be used for the development of functional life skills 
training programmes to complement the conventional 
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academic forms of instruction. Functional life skills 
training would seem to be of the highest priority in a 
predominantly rural society, and in a society in transition. 
The AAMD Adaptive Behaviour Scale provides an 
excellent model. 


. Behaviour Rating Profile, 1983. Brown, L., and Hammill, 


D. PRO-ED. 5341 Industrial Oaks Boulevard, Austin, 
Texas 78735. The profile consists of three norm-referenced 
rating checklists completed by a student, Pis parents, and 
his teacher, as well as a sociogram completed by his 
classmates. The scale is designed to evaluate students 
suspected of being "emotionally disturbed, behaviourally 
disordered, or learning disabled" (p. 1). Satisfactory 
evidence is presented to support content validity and 
reliability. The scale is not ecologically valid for use in 
India, but the general design is recommended for useasan 
initial screening device. 

Walker Problem Identification Checklist, Revised 1976. 
Walker, H. M. Western Psychological Services, 12031 
Wilshire Boulevard, Los Angeles, California 90025. The 
checklist consists of operationally defined statements 
about classroom behaviour, and is used as a screening 
device for emotionally disturbed and socially maladjusted 
behaviour. The scale is completed by a classroom teacher. 
Evidence of validity and reliability is presented. The 
checklist is not ecologically valid for use in India. 


CHAPTER 3 


Testing the Achievements of Mentally 
Retarded Persons 


Test standardization 


Many tests that claim to be suitable for the assessment of 
various groups of exceptional individuals have not been 
standardized on those groups. As a result, these tests may not 
be valid measures of the skills they have been designed to 
assess. For example, physically handicapped children, who 
initially are mentally and physically able to respond to a test, 
may with prolonged testing suffer fatigue, with the result that a 
test of academic achievement may become more a measure of 
endurance. Fair and Birch (1971) found that by including a rest 
period between sections of the Stanford Achievement Test, the 
scores of physically handicapped children were significantly 
improved while the scores of non-handicapped children 
remained unaffected. In a similar manner, the academic 
performanée of children who have sensory, emotional, social, 
or other types of impairment may be unduly affected by some 
testing formats, procedures, or environments in a manner that 
does not reflect their usual ability to perform. If a test has not 
been standardized ona group of disabled individuals for whom 
it is used, then one cannot know the degree to which the test 
causes the disability to interfere with typical performance, 
thereby reducing the validity of the test. 

Nationally normed achievement tests designed for average 
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students in average classrooms across the nation frequently do 
not provide a valid measure of what is taught to exceptional 
students in special programmes. These tests are not content- 
valid. They may assess some skills not taught in the special 
education programme, may fail to assess skills that have been 
taught, and where skills taught are assessed, the stimulus 
and/or response formats may be quite different from those 
used in instruction. This topic is more fully discussed in the 
chapter on Learning Disabilities under the subheading 
Achievement Tests. The discussion applies equally well to both 
learning disabled and mentally retarded students. The 
discussion is also extended in the chapter on norm-referenced 
and criterion-referenced testing. 


Personality influences 


Robinson and Robinson (1976) describe a number of studies 
showing the influence upon performance of several personality 
characteristics found among the mentally retarded. Many of 
these studies, described in the following paragraphs, have been 
Carried out in experimental situations. The same effects on 
performance, however, may be expected to occur in a testing 
Situation where similar conditions exist. 

Mentally retarded children, adolescents and young adults 
have shown considerably higher levels of anxiety than have 
non-retarded persons of the same age or younger (Cochran and 
Cleland, 1963; Malpass et al., 1960; and Silverstein, 1970). 
Studies have shown that the scores of mentally retarded 
individuals on standardized tests decrease as measured test 
anxiety increases (Wiener, Crawford and Snyder, 1960). A 
Similar effect has been observed on intelligence test 
Performance (Wrightsman, 1962) and on tests of reading 
ability (Reger, 1964). 

Several studies of socially deprive 
and children, in and out of institutions, have found that 


mentally retarded individuals exhibit competing positive and 
Degative reaction tendencies. In children deprived of warm. 


d, mentally retarded adults 
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adult, social contact, there is an eagerness to interact in an 
experimental situation. Among children with a history of 
negative social experiences, there is some reluctance to interact 
(Harter, 1967; Weaver, 1966; Zigler, Balla and Butterfield, 
1968). The degree of positive or negative tendency expressed in 
an experimental situation is influenced both by the child's past 
history of interaction with adults. and the social condition 
under which the experiment is conducted. А warm, reinforcing 
and attentive experimenter will elicit more effort for a longer 
period of time than an experimenter who is socially neutral or 
unresponsive (Weaver, 1966). A positive reaction tendency can 
also interfere with performance. Harter (1967) found that 
institutionalized retarded subjects were so highly motivated to 
interact with the experimenter that their attentiveness to the 
task was reduced. 

Children with a history of failure may learn simply to expect 
and passively accept failure. Noonan and Barry (1967) found 
that such children may make stereotyped responses that reflect 
a lack of active effort or involvement. These children may also 
be willing to accept low rates of success. 

Frequent experience of failure may also lead a child to 
mistrust his abilities and to look to the experimenter for 
guidance (Zigler et al., 1968). Yanob and Zigler (1971) found 
that, in experimental situations, retarded children most 
deficient in the concepts demanded, tended to perform in the 
most outerdirected fashion. Oversensitivity to external models 
may lead to distractibility or lack of concentration (Turnure, 
1973). In a test-taking situation, outerdirectedness may lead a 
child to misinterpret the significance of casual examiner 
behaviours such as the presence or absence of eye-contact, and 
nods or smiles that are unrelated to the accuracy of the child's 
performance. 


Instructional relevance 


One major purpose of achievement tests is to provide a 
normative comparison of student performance with a common 
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standard. The information derived from this comparison is 
frequently used to determine student grade placement and 
instructional placement within grades. Becker and Engelmann 
(1976) suggest that "placement assignments through norm- 
referenced tests can be off by two years or more. Because norm- 
referenced achievement tests are designed to satisfy the needs of 
many programs, they are likely only to be a crude placement 
device for any particular program" (p. 165). 

Several problems relate to the placement of children 
according to global achievement test scores. The assumption 
that children with the same score have the same skills is invalid. 
Children with the same scores may not have answered the same 
questions correctly and may, therefore, have different 
Strengths and weaknesses. These children may also have 
different rates and styles of learning. For example, if two 
children, one in grade two and the other in grade six, obtain the 
Same grade equivalent score of four, one child may be a 
retarded learner while the other may br an accelerated one. 
Children with the same score on a test may differ with respect 
to strengths, weaknesses, rate and style of learning, and should 
not necessarily be placed in the same instructional group. 

_ Because there is a degree of error in all tests, each score that 
is obtained is really only an estimate of a child's real score (the 
Score that would be obtained if there were no error in the test). 
Each score should be recorded with a plus and minus value to 
reflect the degree of accuracy of the test. Because of the 
imprecision of achievement tests, some test publishers 
recommend that achievement test scores should be converted 
into stanines. Thus, the scale of all possible scores is divided 
into nine equal units or stanines. It is frequently suggested that 
Students with the same stanine should be put into the same 
Instructional group. The imprecision of the stanine scores, 
however, adds to the problem of attempting to put children 
Into homogeneous instructional groups. For example, WO 
children may obtain scores that place them, respectively, at the 
top and at the bottom of the fifth stanine. They might, 
therefore, be placed in the same instructional group. However 
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if the minus and plus error value were calculated, the rea/ score 
for each child might actually be in the fourth and the sixth 
stanines. Thus, there may be considerable difference between 
the achievements of the two children. 

In a search for instructionally relevant diagnostic 
information, one may analyse an examinee's performance on 
questions within subtests. Several problems are associated with 
a diagnostic analysis of subtest performance. First, each 
achievement test (e.g., arithmetic) is designed to sample a child's 
achievement in many different areas of performance. A single 
score is calculated to represent the average level of 
performance across all these areas. Because of the many areas 
of performance that might be sampled, and because of the 
limitations on test length, not all areas of performance may be 
sampled and only a few test questions may be selected from any 
area that is sampled. Because of the broad variety of different 
types of performance sampled on the test, the total score may 
be relatively reliable. However, because of the limited number 
of questions sampled within any subarea, assessment of that 
area will be less reliable. Therefore, conclusions about 
performance based on asnwers given toa few questions within a 
performance area may not be reliable. Failure on a particular 
type of test question may indicate lack of skill within that area 
of performance. Alternatively, the error may have arisen from 
random guessing. A child's response to a test may not represent 
his best effort. It is not always possible to obtain a high degree 
of motivation from a mentally retarded individual who may 
look upona test as another opportunity for failure. Perhaps it 
is less personally destructive to fail on a test by not trying to 
perform well, than it is to fail after exerting one's best effort. 
Random guessing may also occur towards the end of a test 
where it may be wiser to guess the answerto ten questions than 
to correctly calculate the answer to one. Errors may also 
indicate carelessness, transient distraction and inattention to 
details. Brain damaged children are frequently characterized 
by their performance variability; deficits that appear at one 
time cannot at other times be detected. Failure may also result 
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E cuu or poorly phrased questions. There are many 
Rich he хр гент as to why a child may fail on a question 
eut is otherwise capable of answering correctly. Thus, 
Mens must be exercised to avoid placing undue 
ome nce on a few errors. During the test some problems 
r^ aeta which do not generally appear. while other more 
on problems may be temporarily absent. 

ou additional problem sometimes occurs with the 
Ма analysis of performance within subtests. 
leveli рана tests are designed to discriminate 
и o achievement among students. Tests with q tions tl 
xi СЕ either passes ог fails would not assist discrimination 
veryone would get the same score. To discriminate 
maximally among various levels of achievement, test designers 
bre questions that approximately fifty per cent of the 
‘dren pass and fifty per cent fail. Questions that all or the 
májority of the children pass are eliminated from the test. 
езе are the questions that low achievers are most likely to 
answer correctly. Thus, the amount of information on the test 
to indicate what low achievers can and cannot do has been 
reduced, 
Diagnostic tests are designed, not to provide a single score 
within an area of performance (e-£-. arithmetic), but to provide 
Several scores to indicate subareas of relative strength and 
Weaknesses, Because these tests use many more questions to 
Assess performance within each subarea than are used to 
Measure the same skills on an achievement test, they usually 
Provide a more reliable score than achievement tests do. 
Hammill (1971), however, warns that “most presently 
available standardized ‘diagnostic’ patteries lack the necessary 
reliability upon which to base effective educational 


interventions for individual children" (P: 346). Hammill also 
liability of tests are 


Stated that SEA 

the validity and ге ; $ 
serrespondingly reduced as groups of children with 
‘ccessively lower levels of IQ are tested. 


the various 
uestions that 
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Conclusion 


In view of the variety of problems associated with achievement 
testing, some authors have suggested that normative 
achievement tests should be disbanded in favour of diagnostic 
or criterion-referenced achievement tests. These latter tests offer 
certain advantages, however, in reflecting the complexity of 
human behaviour and its measurement. But these tests are not 
without limitations of their own. Otherauthors have suggested 
that the three types of tests provide different kinds of 
information and that they may be used in a complementary 
manner. 

If normative achievement tests are to be used, certain 
procedures should be followed to ensure that the tests are used 
in a valid and reliable manner. 


1. The test to be selected should measure the same skills, 
question and answer formats, and levels of performance 
with the same degree of emphasis that was taught in the 
classroom. 

2. The test must be standardized on the type of handicapped 
individuals for whom it is to be used. 

3. When a test has not been appropriately standardized (the 
usual case) the scores should be interpreted with a larger 
margin of error than is usually allowed, to account for the 
possible effects upon performance of the child's handicap, 
hís performance history, and the nature of the testing 
environment. 

4. А valid test should not assess the child's ability to 
understand the instructions; the instructions must be stated 
in a form that the child can readily understand. Ideally, an 
examiner should evaluate the child's comprehension of the 
instructions before proceeding with each part of the test. 

5. Where standardized tests are administered simultaneously 
to a group of children, it is difficult, if not impossible, to 
observe individual performance on each part of the test. 
As a result, considerable potential diagnostic information is 
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ps pes is unable to observe where confusion, 
ice юс distraction or other factors have 
By bases performance. 
idee мегра should be done on an individual 
"ood Keim in performance can be observed, 
validity of cm and effort can be reinforced to increase the 
Adágied te pn. and where testing procedures can be 
7 3f the o individual needs. e 
Poet extent the basic standardized 
cedures of a test are modified to meet in 


t 
8 м use of the norms becomes invalid. 
view of the nature of many mentally retarded children, 


ik See pie should be well structured in terms of the 
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It is apparent from the foregoing discussion that testing isa 
complex procedure requiring considerable expertise in 
selection, administration, scoring and interpretation. To 
participate effectively in any of these activities, an individual 
should be thoroughly familiar with the purpose of various 
types of test, their method of construction, the selection of 
norm groups, standardization and administration procedures, 
validity and reliability, and the interpretation, uses and 
limitations of various derived scores. 
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language programme for severely handicapped children, found 
that the children radically departed from the normal pattern of 
development in their acquisition of speech and language skills. 
Indeed, it can be said with some confidence that handicapped 
individuals frequently deviate quite significantly from normal 
developmental sequences (White and Haring, 1978; White 
1980a, White, 1980b). 

If instructional programmes strictly adhere to the normal 
sequence of development, several difficulties may arise. For 
instance, when a mentally retarded individual is taught skills 
that relate to his mental age rather than his chronological age, 
he is not taught skills that are functionally related to his current 
environmental demands. Burton (1981), when commenting on 
this problem asked, why must children unable to feed, dress 
and toilet themselves be taught colours, shapes, numbers, 
puzzles and pegboards? Are these tasks, usually included on a 
normal development schedule, prerequisite to the acquisition 
of functional skills? No! Children may become quite proficient 
at pegboards and puzzles, but may not exhibit any 
improvement in their rate of acquisition of functional skills. 
For example, Hammill and Weiderholdt (1972), after reviewing 
a number of research studies of the efficacy of the 
Frostig-Horne remedial programme, concluded that training 
visual motor skills such as eye-hand coordination, spatial 
relations and figure-ground did not produce a significant 
improvement in reading and writing to which the visual motor 
skills were thought to have been related. 

When remediation focuses on a child's mental age level, 
when the child learns at a slower than average rate of 
development, he will not only remain behind the development 
of his chronological age peers, but will also fall even further 
behind. Is it necessary to focus instruction on a child's mental 
age level? No! As demonstrated repeatedly by Brown (1979) 
and his colleagues at the University of Wisconsin, it is possible 
to develop chronological, age-appropriate and functional 
curricular content for severely handicapped adolescents and 
young adults. In terms of mental age, these individuals might 
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ordinarily have been given tasks like matching parquetry block 
designs, repeating a block or bead pattern, putting pegs ina 
pegboard, and walking a balance beam-tasks commonly 
included in curricula based on the normal developmental 
model. Instead, these individuals were taught age-appropriate 
functional skills like food preparation, telephone use, 
shopping, bus riding, and vocational skills (Snell, 1983). 
Because of this change in the focus of instruction, many 
severely mentally retarded persons, previously locked away in 
institutions, are now living and working in the general 
community. 

Developmental approaches to instruction frequently lead to 
the selection of isolated instructional objectives like grasping 
taken from a domain organized around motor development 
(Snell, 1983). The skill of grasping is often not taught as an 
integral part of a functional task existing in the individual's 
current or future environment. As à result, although the 
student may learn to grasp in the desired manner under 
artificial instructional conditions, the skill may not transfer to 
the general environment where different conditions may exist, 
and where slight modifications in the behaviour may be 
required. 

Thus, because of the subsequent disuse of the grasping 
response, it may not be retained in the student's repertoire. 
Failure to maintain the skill may lead some practitioners to the 
conclusion that it is not worth the time, effort and cost of 
teaching severely handicapped persons. In fact, had the 
grasping response been integrated into one or more functional 
skills which the student could use in his daily life, and which 
would lead to naturally occurring positive consequences, the 
probability of retaining the skill would be significantly 


increased. 
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normatively, age-appropriately, and independently as possible 
in the least restrictive environment. The steps involved in an 
ecological inventory are as follows. 


1. A survey is conducted to identify the current and future 
least restrictive environments in which a handicapped 
individual can function. A study is made of the 
following environments: (a)family and domestic, 
(b) community, (c) recreation, (d) school, and 
(e) vocational/ occupational. 

2. Subenvironments within each area are identified. For 
example, subenvironment at school (kindergarten) might 
be: (a) lunch area, (b) bathroom, (c) hallway, (d) classroom, 
(e) playground, etc. 

3. Then the tasks within each subarea are listed. For example, 
classroom tasks might be (a) responding to the teacher in 
large group, teacher-directed activities, (b) participating in 
cooperative small group activities, and (c) completing 
individual seat work. 

4, In the final stage, the skills required to perform each task 
are identified. For example, see Vincent et al. (1980) for a 
description of the competencies required for survival in 
kindergarten. The skills required to function effectively in 
the variety of current and future environments are then 
organized into instructional sequences or curricula, thus 
ensuring that all the skills necessary for functioning are 
included in the instructional programme. 


Normative developmental schedules, tests and curricula are 
derived on the basis of a cross-sectional analysis of what 
normal children, under the usual range of conditions, are 
typically capable of performing at various age levels. Test items 
that are selected are easily administered, in a controlled 
manner, with little equipment, and indicate levels of 
development of isolated skills or skills in combination. 
Developmental schedules are not derived in a ‘top-down’ task- 
analytic approach where one: 


The Developmental Model of Tests and Curricula 53 


1. identifies the knowledge and skills required of six year old 
children in various common environmental domains; 

2. task-analyses these skills to determine the minimum 
essential prerequisite subskills, and 

3. rank-orders these skills in order of difficulty, and according 
to when they are usually acquired. 


As a result of the manner in which normative developmental 
schedules are developed, they may not list all the skills 
prerequisite to development and, in addition, they may list a 
number of non-essential skills such as bead stringing and block 
designing. Activities of this nature may teach generic skills like 
pincer grasp, eye-hand coordination, colour discrimination, 
and shape discrimination. However, as mentioned earlier, 
these skills frequently do not generalize. Stokes and Bear 
(1975) have written an excellent review of problems associated 
with generalization and methods of enhancing transfer. Guess 
and his colleagues (1978, 1982) and Holvoet et al. (1980) 
have experimented with a non-developmental curriculum 
sequencing model that involves the clustering of skills from 
various domains to enhance acquisition, generalization and 
maintenance. 

Guess et al. have suggested that skills should be taught in 
clusters of 2-6 behaviours sequenced in the order in which they 
commonly occur in the natural environment. In this procedure 
skills with similar topographical and/or functional 
components are taught together to facilitate response 
generalization. For example, a child may be concurrently 
taught to put on his shoes, label his shoes, and sort clothing, 
including shoes, into categories. The common stimulus shoe'is 
designed to facilitate generalization. Within the self-help 
domain, a child may be taught concurrently to: (a) grasp and 
pusha doorknob, (b) grasp and push a wheelchair, and(c) grasp 
and pull down a shirt to facilitate acquisition of a generalized, 


functional grasping response. 
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necessary for development. As Becker, Engelmann and 
Сагпіпе (1976) have demonstrated with the DISTAR 
reading, language and arithmetic programmes, when 
instruction is based on task-analysed sequences and direct 
instructional procedures, it is possible for mentally retarded 
students to learn more than one year of growth during one year 
of instruction. This evidence indicates that with appropriate 
instruction, mentally retarded persons are able to learn more 
rapidly than normal children with typical methods of 
instruction. 

Among normal children there is a relative consistency with 
respect to the age and sequence in which developmental 
milestones are achieved. This consistency of development is 
sometimes interpreted to reflect the basic constitutional nature 
of children and some unalterable sequence of development. 
However, if the model of normal development is based upon 
the observation of normal children living within an average 
range of conditions, to what extent is the observed 
commonality a function of a similarity among the nature of the 
children or a similarity about the nature of their experiences? 

To believe that the commonality arises from the basic nature 
of the child helps to ensure that retarded children remain 
retarded. For example, the constitutional approach is 
frequently associated with the concept of readiness which 
dictates that a child must be of mental age six before he/she is 
ready to learn to read. Thus, a child of IQ 50 would have to wait 
until age twelve before the commencement of reading 
instruction. During the period of waiting, valuable instruc- 
tional time may be lost, and at age twelve, there may be 
other instructional priorities with little time left for reading 
instruction. 

On the other hand, if one believes that the nature ofa child's 
experience greatly influences the rate, type and sequence of his 
development, then instead of waiting for maturational 
readiness, one may intervene to teach the child any skills for 
which he has the prerequisites. Hayden and Dmitriev (1975), 
Hayden and Haring (1977) and Clunies-Ross (1979) adopted 
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this approach when they taught Down's syndrome children to 
read before age six. 

The cross-sectional analysis of what children are typically 
capable of performing under the usual range of conditions does 
not sample deviant forms of development that occur in non- 
normative variations in conditions. The elimination from 
study of this part of the population is unfortunate as some of 
the deviations may be ina positive direction and the conditions 
by which the changes were achieved may be replicated. The 
chapter on learning disabilities describes several studies in 
which special environmental changes were instrumental in 
producing significantly greater changes in growth than would 
have been predicted by a normative model of development. As 
was suggested in that chapter, perhaps curricula and 
instructional methods should not be based on a normative 
model that frequently leads to a decelerating rate of growth for 
handicapped children, but upon deviant methods and sequences 
of intervention that have successfully demonstrated 
accelerating rates of development. Special education means 
special methods to facilitate development that would not 
otherwise be possible. 

Thus, instead of simply adopting the normative model of 
development as a basis on which to design tests and curricula 
for handicapped persons, several alternative considerations 
might be made. For example, the following steps describe the 
development of a criterion-referenced or competency-based 


sequence of functional skills: 
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While listing the subskills, describe two or more tasks that 
are or will be required in the child's current or immediate 
future environments and within which the subskill should 
be integrated to facilitate functional skill acquisition, 
maintenance and generalization. 


. Specify minimum essential standards of performance for 


each subskill to ensure that children are neither 
unnecessarily withheld from progress along the continuum 
of development, nor advanced prematurely to demands for 
which they are not adequately prepared. 


. For each subskill, describe prosthetic adaptations and 


compensatory skills that will facilitate acquisition of the 
subskills by children with various handicaps. 


. Empirically validate the ability of the sequence of subskills 


to prepare children with specific characteristics to fulfil the 
task requirements listed in the ecological inventory. | 


CHAPTER 5 


Instructional Design 


With the passing in the United States in 1975 of Public Law 94- 
142, all handicapped children are insured by law of obtaining 
an appropriate individualized educational programme (IEP) 
in the least restrictive environment. The law requires, among 
other things, that a child's annual educational programme 
specify (a)his present level of achievement, (b)annual and 
short-term instructional objectives, and (c) scheduled times 
and criteria for evaluating achievement of these goals. These 
requirements have increased teacher accountability and the 
demand for valid and efficient instructional methods and 
materials. The effects of PL 94-142 have been felt throughout 
North America, and perhaps most other parts of the world in 
which there are special education programmes. 

The following discussion provides an introduction to a 
method of instructional design t 
analysis, applied behaviour analysis and direct instructional 
techniques. The method describes a step-by-step procedure 
for developing self-contained, prescripted instructional 
programmes. The instructional design model is more fully 
described in Instructional Design for Special Education 
(Baine, 1982). Figure 5.1 provides a graphic summary of the 
Major steps involved in instructional design. Each of these 


Steps is described in the following pages. 


hat incorporates systems 
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Figure 5.1. Major steps in instructional design 


Population evaluation 


A learner evaluation is conducted in various areas of 
performance to determine (a) the level of achievement of the 
lowest, average, and highest performers in the population, 
(b) how members of the population characteristically respond 
to various instructional conditions, and (c) population 
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characteristics in motor, communication, sensory, social- 
personal, and cognitive areas of performance. The purpose of 
the evaluation is to establish (a) what skills have been mastered 
(entry-level skills) and (b) which learner characteristics will 
facilitate or impede acquisition of new knowledge or skills. 
This information assists in the selection. of appropriate 
instructional goals and implementation of methods to achieve 
them. 

Three types of assessment are conducted. The first is 
described as an in situ evaluation. This procedure involves 
repeated, objective observation and recording of operationally 
defined behaviours occurring in the natural environment. The 
purpose of the evaluation is to sample reliably the learner's 
characteristic mode of response to usual variations in 
conditions in the natural context. For example, observations 
may be made of (a) the types of instructional stimuli to which 
the learner attends, (b)distracting stimuli, (c) duration of 
attention under various conditions, (d) response to group 
instruction, (e) ability to complete individual seat work, 
(f) types of teacher assistance required, and (g) maintenance 
of learning from one instructional session to the next. 

The second type of learner evaluation involves a criterion- 
referenced achievement screening. The purpose of this 
evaluation is to determine the general level of achievement in 
Various areas of performance. This information will assist in 
defining relative areas of strength and weakness, indicate the 
Peed for further testing, and assist in the selection of 
Instructional priorities. 

The third type of learner evaluation is diag z 
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Ecological inventory 


An ecological inventory (Brown et al, 1979) involves a 
comprehensive study of an individual's contemporary and 
future, least restrictive environments of interaction. The task 
requirements in current and future environments are analysed 
to determine what subskills a person would require to perform 
each task. The procedure for conducting an ecological 
inventory is more fully described in the chapter on the 
developmental model of tests and curricula. The purpose of 
the inventory isto obtain information about current and future 
task demands, the skills required to fulfil these demands, and 
establish priorities within and between various areas of 
performance. 


Goal selection and priorization 


The information from the population evaluation and from the 
ecological inventory is used to select and priorize goals. The 
following considerations are made in these endeavours: 


]. Can the skill be used frequently now and/or in the near 
future in a functional and reinforcing manner in one or 
more areas of performance? 

2. Will the skill facilitate independent, normative functioning 
in a broad range of environments? 

3. Will acquisition of the skill facilitate or impede acquisition 
or maintenance of other skills? 

4. Does the learner possess all the skills prerequisite to 
acquisition of the goal? 

5. Will the manner in which the skillisto be taught require the 
learner to *unlearn' any skills he has already acquired? 

6. Is the probability relatively high so that the learner will be 
able to achieve the goal? 

7. Would acquisition of the new skill replace the existing 
negative behaviours by providing the child with positive 
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functional modes of response (Evans, Voeltz, and 
Hanashiro, 1981)? 

8. Would persons in the natural environment reinforce the 
learner for displaying this skill? (Evans et al.) 

9. Are there necessary personnel, materials and time available 
to facilitate acquisition of the goal? 


Concept and task analyses: instructional objective development 


The next stage in the development of a programme involves 
three concurrent activities. The instructional goal is translated 
into an instructional objective. The information used to write 
the objective is derived from a task analysis and/or a concept 
analysis. The process begins with the development of a 
tentative behavioural objective. Then, if discriminations, 
concepts, rules or problem solving are involved, a concept 
analysis is conducted. Alternatively, if S-R links or chains are 
involved, a task analysis is performed. As the task and/or 
Concept analyses are being conducted, the instructional 
Objective is refined. Whether or not the instructional objective 
is concerned with S-R links, chains, or concepts, etc., is 
determined by Gagne's taxonomy. Instructional objectives, 
task analysis, Gagne’s taxonomy and concept analysis are 
discussed in the paragraphs that follow. 


_ Instructional objectives. There are two major kinds of 
Instructional objectives. Programme instructional objectives 
describe the skills which students will be able to perform upon 
Successful completion of a programme. Enabling instructional 
Objectives describe the subskills a student must acquire to be 
able to achieve the programme objectives. Both types of 
Objectives have three parts: (a)a performance statement: a 
description of the observable, measureable behaviour the 
learner must perform to demonstrate acquisition of a skill, 
(b)a conditions statement: a description of the conditions 
Under which the behaviour will be performed, and (c) а 
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standards statement: a description of the criteria by which 
mastery of the behaviour will be judged. The conditions, 
performance and standards statements are derived from a task 
analysis. 

An instructional objective describes the most difficult 
commonly found conditions, and the most common range of 
conditions. To enhance generalization, the conditions 
statement may specify three different environments in which 
the behaviour is to be performed, three sets of control figures 
(parents, peers, teachers, and/or others), and/or three sets of 
situational controls (verbal, social and/or physical 
circumstances). The objective describes the major conditions 
that are present or absent and will most probably facilitate or 
hinder performance. 

The performance statement provides an operational 
definition of the observable, measureable behaviour the 
learner will be required to perform. Performance statements 
refer notto cognitive, perceptual or affective behaviours, but to 
easily verifiable acts such as (a) writing the product, (b) sorting 
into separate piles, or (c)reading aloud. 

The standards statement specifies the minimum acceptable 
standards of performance required to demonstrate (a) mastery 
and termination of instruction of the skills being taught, or 
(b) readiness to graduate to another level or type of instruction 
into which the skill being taught will be incorporated and 
further refined. Standards should be carefully chosen so as not 
to impede progress or advance a student prematurely. Where 
the standards may not require 100% accuracy, types of 
acceptable and unacceptable errors should be specified. A 
sufficient number of trials should be conducted under each set 
of conditions to ensure a reliable measure of each type of 
performance. Where some types of errors are permissible, it 
may be desirable to specify their distribution under various 
conditions. To obtain a measure of maintenance, trials may be 
conducted after successively longer periods following 


completion of instruction. A sample of goal and instructional 
objective follows: 
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GOAL: TO TEACH THE CHILD TO READ 3-LETTER WORDS 


INSTRUCTIONAL OBJECTIVE 


Conditions statement 
Given four examples of each of the following types of three- 

letter words 
(a) vcv: ate 
(b) cvc: cat 
(c) ccv: the 
(d) cvc: toy 
where each word has a short vowel (e.g., cat), or a long 
vowel (e.g., ate), digraph (e.g., the) or diphthong (e.g., 
toy); where the words may have a continuous sound (e.g., 
a), or a stop sound (e.g., c) in the initial, medial or final 
position; where the words have not been included in 
previous phonics instruction; and where the child has 
recently demonstrated the ability to verbally imitate 
the oral presentation of each word. 


Performance statement 
The learner will 
(a) either pronounce each word directly while complying 
with the following standards, or 
(b) perform a phonetic analysis on the letters until the 
correct pronunciation is achieved, then restate the 
word complying with the following standards. 


Standards statement 
(a) each word must be read correctly in < 6 seconds 


(b) three errors may occur with no more than one error 
per category as described in a-d in the conditions 
(c) in the final pronunciation of each word, appropriate 
sounds must be given to: 
—long and short vowels 
—single consonants 
—digraphs and diphthongs 
silent letters must not be sounded. 
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(d) the test must be repeated 3 times with different sets of 
words after successively longer periods of time 
following initial instruction: 4 days; 8 days; 16 days. 


Task analysis. A task analysis involves an analysis of the 
performance of a number of novice and accomplished 
performers under a variety of naturally occurring conditions. 
The analysis has several purposes. The performance analysis is 
designed to (a) identify common errors made by novice 
performers so as to design instructions to avoid these errors, 
and to (b) identify various methods by which accomplished 
performers complete the task, for the purpose of selecting the 
simplest method. The conditions analysis is designed to 
indicate (a) the most difficult commonly found conditions, and 
(b) the usual range of influential conditions for the purpose of 
teaching the learner to respond appropriately to these 
conditions during instruction. The purpose of the standards 
analysis is to identify the minimum essential standards of 
performance required to perform in a normative manner in the 
least restrictive environment. The information obtained from 
these analyses is used to refine the instructional objective. In 
addition, the results of the conditions and performance 
analyses are summarized in a flowchart as in Figure 5.2. The 
rectangular shapes indicate the sequence of steps involved in 
performing the reading task described in the instructional 
objective. The diamond shapes indicate the occurrence of 
various conditions: (a) long, short or silent vowels, or vowel 
digraphs, (b) consonants or consonant digraphs, and 
(c) various letter combinations: cvc, vcv, ccv, and cvv. The 
flowchart illustrates the influence of each type of condition 
upon the performance. Several flowcharts may be developed 
and analysed to determine the simplest method of performing 
the task. 

Enabling skills analysis. Following selection of the simplest 
method of performing the task, an enabling skills analysis is 
conducted to determine what skills a learner will require to be 
able to perform each step in the task. The analysis is conducted 
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Figure 5.2. Flowchart summarizing conditions and, performance 

analyses 

in the following manner: the steps in the flowchart are 
collapsed onto the ridgeline of a lattice as in Figure 5.3; refer to 
steps numbers 1, 2, 3 ... 6. Each step is then analysed into 
enabling skills; refer to a, b, С... under the steps. The analysis 
into subskills is performed on the basis of (a) a logical analysis, 
(b) empirical evidence, (c) a theoretical model; and/or 
(d) Gagne's taxonomy (discussed below). 
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Figure 5.3. Lattice showing ridgeline and enabling skills 


Some steps on the lattice ridgeline may not require further 
analysis because they are already at the simplest level of 
performance, or, although they may be at a more complex 
level, they may be directly acquired by the learner population 
without further analysis. Steps numbered 1, 2, 3 and 4 are of 
this nature; these steps have merely been rewritten in the form 
of abbreviated enabling instructional objectives. A review of 
the enabling skills indicates that skill 2a is redundant with steps 
3 and 4; it is unnecessary for a student to indicate whether a 
letter is a vowel or a consonant; he should merely make the 
appropriate vowel or consonant sound when presented with 
any letter of the alphabet. 

Gagnes taxonomy. Gagne (1977) has developed a 
hierarchical method for classifying and analysing learning 
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tasks. An interpretation of Gagne's hierarchy is described in 
the following paragraphs. The hierarchy is used in the present 
context, first, to determine whether to perform a concept 
analysis or a task analysis, second, as a means of performing 
the enabling skills analysis. 

A stimulus-response link involves a single link between a 
stimulus and a response. The occurrence of a simple stimulus 
(S) and response (R) link such as S= ‘light on’ and R= ‘lever 
press’ is rare. Compound sets of stimuli and responses joined by 
a single link are more common; for example, S; the teacher 
presents S; a spoon and says Ss “point to spoon,” and the 
learner R; raises his/ her arm, R2 extends his/ her finger, and R; 
points to the spoon. Compound stimuli and responses that are 
joined by a single link and can be taught or performed as one 
continuous act with undifferentiated parts are defined as 
stimulus-response links. 

A chain comprises a set of verbal and/or motor 
stimulus-response links (a series of alternating discriminative 
stimuli and responses) performed in a fixed order. For 
example, the chain: (1) picking up a spoon, (2) scooping food, 
and (3)putting the food in one’s mouth, involves three 
stimulus-response links. The presence of the spoon and food is 
a stimulus-response—(1) picking up the spoon; the spoon in 
the hand is a stimulus for response, (2) scooping food, and the 
food on the spoon is a stimuls for response, (3) putting the 
food in one’s mouth. A chain consists of a number of responses 
that initially must be individually taught before being linked 
together into a continuous chain. 

Simple discriminations involve distinguishing one or more 
identical objects (e.g., the letter ‘n’) from one or more objects 
(e.g., the other letters of the alphabet). The objects (letters) 
from which ‘n’ is discriminated may be: (1) identical to each 
other (e.g., s, s, & s), ог (2) different from each other (e.g.. 5, Б, 
& a); as well as (3) similar to ‘m’ (e.g. r, m, u, & h) or dissimilar 
to ‘m (e.g, s, d, & e). Multiple discriminations involve 
distinguishing two or more objects (e.g., the letters n &a) from 
one or more other objects (letters). One consistent S-R link or 
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chain such as pointing, labelling, or selecting is made to 
indicate each type of discrimination. Discriminations involve 
learning the discriminative features or essential characteristics 
of stimulus objects such as colour, shape, texture, loudness, 
brightness, and/or orientation. 

The learning of concrete concepts involves the classification 
of (by pointing to, or naming) one or more familiar and 
unfamiliar objects that are within the same class. Objects 
within the same class are similar (have different 
nondiscriminative or irrelevant characteristics). Classification 
involves discrimination of objects within a class from objects 
outside the class, and generalization of a response 
(classification) to similar, previously unencountered members 
within the class. For example, concept learning involves the 
classification of (e.g., by selectively pointing to) a variety of 
different dogs, some previously unencountered (involves 
generalization), among several objects similar to dogs 
(involves discrimination). A learner who indicates that he/she 
can discriminate the features of a fox terrier, chihuahua, and 
wolfhound by selectively pointing only to these animals, 
indicates that he/she has learned the ‘concept of dog’ by 
generalizing his/her selective pointing response to previsouly 
unencountered members of the class such as a whippet, 
German shephard, and pekingese. 

Rules are statements about the relationship between two or 
more concepts. A learner is considered to have acquired a rule 
when he/she has demonstrated its application. Simple 
recitation of a rule provides evidence of having learned a verbal 
chain rather than rule application. For example, the rule “keys 
open locks" is a statement describing the relationship between 
three concepts: keys, open, and locks. To fully demonstrate 
application of this rule, a learner must (1) identify (select) a 
variety of keys from among a number of objects that are not 
keys; (2) identify a variety of locks from among a number of 
objects that are not locks; (3) match keys to locks; (4) identify 


open and closed locks; and (5) orient, insert, and turn the keys 
to open the locks. 
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Problem solving is demonstrated when a learner discovers a 
combination of two or more previously learned rules to solve 
an unfamiliar problem. The solution to the problem is 
discovered or invented, and the combination of rules produces 
a higher-order rule or problem-solving strategy that 
subsequently can be used to obtain the solution to similar 
problems. An example of problem solving is demonstrated 
when an individual discovers that the two rules: (1) keys open 
locks; and (2) striking an object may dislodge it from a 
fixed position, can be combined to solve the previously 
unencountered problem of a lock with a jammed bolt. Neither 
rule in isolation will solve the problem. 3 


Scope and sequence chart 


When all the enabling skills within the lattice that may exist 
among the skills have been identified, the skills are listed into 
instructional sequences or strands. The enabling skills in the 
lattice displayed in Figure 5.3 may be organized into the 
following three strands: 


l. letter-sound correspondence enabling skills: 4a & 3a. 
2. sequential analysis enabling skills: Та, 5a, 5b, 5c, & 5d. 
3. blending: 6a, 6b & 6c. 


INSTRUCTIONAL PHASE 


STRAND A Be 1O DID ЈЕР ЈЕ 
(a ERE S c Luo === 

1. letter-sound correspondence да За 

2. sequential analysis la за Sb Se Sd 

3. blending ба 6b б 


Figure 5.4. Scope and sequence chart 


ght concurrently, whereas 


Some of these skills may be tau 
lls that are taught later. 


Other skills may be prerequisite to ski 


Selected Topics in Special Education 


70 


"uongururnostp 
еш days j511 qoo J, "рәшеәр 
3q 01 ureqo xau aq ш 


"мопешиилозгр 1938] 
10} [oq] 122190 Mou YORI] 
"1u8nvi 3q 0} uteuo jxou oui 


wumIpoj оошѕ pue pides әувуроед — ш sur Y-S упоцир urernoiq Sunreneig (9) 


(тедзәл) (2) sut Y-S Jo Surouonbos 
snonumnuo;) 18101. 
*(Zurpuane рие Jumis) 
jos Suru1eo[ usiqeiso 
шк •8:2) Kitaroe 
(вәл) snoməsd шолр uonisuen 
(s-€ МА "82) пола Áouojaduroo 01 мога 
quay w9} Uy 1594 sys Зима :dn-uuej, — 
juoui210juto1 
јо еу uonvinq əd 


osodinq 


"(котела ut 5145 Jo 
могло “8'2) 14n әд 01 [15 Jo /pue 
1xou əy} *o1 ayISINbasaid 10 ‘Jo 
sjuauoduroo әле qorqA SIPAS 
pauieo[ Ајепоглала jo MatAay [psieouow (e) `I 


AyAnOy əseyd 


uossaj D uyim s1u242 ppuononasu: fo гоиопбоб :1°S FTAVL 


TN 


Instructional Design 


(518 [euorseooo 
pue [eq12A) 
snonunuoj) 


(Aquo [eq124) 
quanbosyur 
1uojruroju[ 


(ѕпүа [eq124) 


snonunuo) 


(snjd тедлол) 
snonunuo?) 


"MƏ ЦЗпоЈЦі 
uornezip[elouod pue 
(8-9) MOIS Зшшрәј 102221 urejurejq 


"oum jo spouad 1o8uo[ 
K[oAtssaoons лађе маглол Aq 
(9-р) 1624 Зшигвәү snoad urejurejq 


"Қоелпээр 1092 Jad cg 1svo[ 
те шеушеш pue әләщоу — 
79000151556 
,[euononsjsut jo [елошәч — 
"suonirpuoo 
Jo suoneueA [ensn 
цим adoo 01 лошвој uova] — 


"suonrpuoo 

punoj Á[uouruoo 

(c1-0D «упор 1sour 1opun 
oL MOIS шлојлод oj лоштеој цова] — 


"Ковлпозе 1122 Jad cg 15221 
je urgjureur pue олоцоу — 
"920015155 
[guononujsur jo [елошәу — 


"S[[DIS рәшеә 
мо[$ үѕпотләза jo uorg1odioou[ — 


“uOssay sių} Ut 
ләціеә уу8пе) suonezipe1ouo3 
10 [pue $115 Могло 


*s}BULIOJ AUIS, пошта 250] 
*suossa| snotaad ur pyne 
spys олош 10 ouo могло 


"8011521 

епрілірш pue dno13 рив 
*иопопліѕш дпол8 sapnjouy 
“sand зошешлојод pue ‘soundly 
[011002 *ixojuoo ш suoreueA 
01 suosso[ snorAa1d ur 

pouaea| $115 jo џопопролиј 


"Sunsoi јепритрш pue dnoi8 
pue *uononujsur ӣпо28 зрпјошј 
"1do2u02 

Jo 'попешшмозр *ureqo 

‘yur Y-S Mou e Surgoeo L 


малом Cp 


әдивиәушеу{ ‘є 


uongzie1ouar) (q) 


uontsinboy 


(e) с 


72 Selected Topics in Special Education 


The interrelationship between these skills is displayed in a 
scope and sequence chart as in Figure 5.4. The enabling skills 
4a and la may be taught concurrently during instructional 
phase A. 

Two or more skills at different stages of instruction: 
acquisition, maintenance and generalization may be included 
in a single lesson. Table 5.1 describes the manner in which 
these skills may be organized within a lesson. 


Integrate Instructional methods and materials 


The following organization of the skills, suitable instructional 
methods and materials are selected. Some examples of various 
instructional techniques follow: 


1. Prompting and fading: modelling, gesturing, leading, 
verbal instruction, manual signalling, physical guidance, as 
well as within- and extra-stimulus prompting. 

2. Task sequencing: forward and reverse, cumulative and 
successive chaining, and shaping. 

3. Practice: massed and distributed practice, overcorrection, 
overlearning, and precorrection. 

4. Direct instruction (see the example that follows). 

Correction procedures (see the list that follows). 

6. Generalization techniques: sequential modification, 
environmental variation during acquisition; variations in 
amount, type and frequency of reinforcement, prompting 
attention to discriminative stimuli, and training self- 
evaluation. 


Сл 


The following sequence shows a direci instructional 
procedure applied to the teaching of addition. The sequence is 
described in Silbert, Carnine and Stein (1981), Direct 
Instruction Mathematics. 
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Direct instructional board presentation 


Step Teacher Students 


Write on board: 5+3= О 


1. "READ THE PROBLEM." “5 + 3— how many?” 
2. Point to the equal sign. 
"WHAT IS THIS?" *Equal" 


3. "LISTEN TO THE EQUAL RULE: WE MUST END 
WITH THE SAME NUMBER ON THIS SIDE OF 
THE EQUAL (circle 5 + 3 AND ON THE OTHER 
SIDE" (box). 


4. Point 10 5. 
"HOW MANY IN THE FIRST GROUP?" oo 
5. Point to + 3. 


“THIS SAYS PLUS THREE. PLUS TELLS US TO “1, 2, 3,” 
DRAW MORE LINES, SO 1 DRAW THE LINES.” 


Draw three lines. 


6. "WE'VE DRAWN ALL THE LINES ON THIS SIDE. “1, 2, 3, 4, 5, 6, 7, 8" 
LET'S COUNT AND SEE WHAT WE END WITH. “8” 
COUNT AS I TOUCH THE LINES." 


Touch lines. 
7. Point to 5+ 3. 


“WE ENDED WITH 8 ON THIS SIDE, SO WHAT “8” 
NUMBER MUST WE END WITH ON THE OTHER 


SIDE?” 
“PLL DRAW THE LINES. YOU COUNTANDTELL “1, 2, 3, 4, 5, 6, 7, 8 
ME WHEN TO STOP.” stop” 


Draw lines under box. 


een 
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TO CORRECT: If children don't say stop after 8, keep drawing lines, then say, *WE 
MADE A MISTAKE, YOU HAVE TO TELL ME TO STOP." 


Repeat from step 6. 


Step Teacher Students 
8. “THE LINES UNDER A BOX TELL WHAT "8" 
NUMERAL GOES IN THE BOX. HOW MANY LINES 
ARE UNDER THE BOX?” 
“SO WHAT NUMBER GOES IN THE BOX?" “8” 
Write 8 in the box. 
“WHAT DOES 5 + 3 EQUAL?” “g” 
9. “SAY THE WHOLE STATEMENT.” “5+3=8" 
10. Repeat steps 1-9 until students can answer with no errors. 
Repeat steps 1-9 with several problems. 
Direct instruction correction procedure 
Types of error Correction procedure 
1. Orientation error 
(a) failure to respond increase salience (intensity or visibility 
of readiness signal, and/or focusing 
prompt, and/or stimulus material 
introduce *orientation training" 
consequate appropriate orientation to 
a readiness signal 
employ prompts: gestural, physical 
and/or within- or extra-stimulus 
prompts 
(b) resists orienting (has previously evaluate instructional variables: 


frequently and recently 
demonstrated appropriate 
response to the same stimuli) 


duration of instruction 

number of trials 

pace 

competing reinforcers 

task difficulty 

reinforcement 

previous activity in schedule 
time-out (evaluate negative 
reinforcement) 

if negative reinforcement, use paced 
practice 

use physical prompt and mandate 
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Types of error 


Correction procedure 


(c) orients to wrong part of 
stimulus 


(d) becomes distracted during 
instruction 


2. latency errors (responds too 
quickly or slowly to task 
command) 


3. right type of response but 
wrong response of that type 
(e.g., points to [correct 
response] wrong object) 


wrong type of response 
(touches rather than picks up) 


response bias errors (in 
discrimination task repeatedly 
and consistently makes a wrong 


— use teacher prompts: verbal, gestural 
modelling, physical 

— use stimulus prompting: within or extra 
stimulus 

— reduce stimulus value of distracting 
parts of stimuli 

— use interception: “No!” with prompt 

— use precorrection 

— overcorrect 

— temporarily reduce distracting stimuli 
and slowly reintroduce 

— examine instructional variables as in 
(b) above 

— use interception and a prompt 

— if too quickly (a) intercept, “No!” 
“WAIT UNTIL ТС)”, and repeat, 
(b) prevent the response until the TC 
is given, (c) positive practice (avoid 
inadvertent reinforcement), (d) mandate 

— if too slowly (a) physically prompt, 
(b) shape 

— overcorrect 

— “No!” (repeat TC) “POINT TO X." 
(and model the correct response); if 
imitation is not in repertoire, or if 
model unsuccessful, repeat TC and 
physically prompt 

— intercept “No!” “POINT TO x” 

— increase discriminative features of 
stimuli, if a discrimination is required 

— decrease nondiscriminative features of 
stimuli 

— increase the differences between the 
stimuli being selected 

— precorrect: focus on discriminative 
aspects of the stimuli 

— overcorrect 

— “No! (repeat TC) 

— model or physically prompt correct 
response 

— precorrect response to re 

— overcorrect 

consistently make another colour or 

location (as appropriate) the correct 

response, then randomize 
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Types of error Correction procedure 

choice on the basis of a — model; physically prompt and 
nondiscriminative feature such . reinforce the correct response 
as colour or location) — avoid inadvertent increase in 


reinforcement (teacher trap) 


During the development of a programme, a formative 
evaluation of the effectiveness of each phase of instruction is 
conducted. Following completion of the programme a 
summative evaluation is performed in which the programme is 
compared with other programme teaching the same skills. 
Methods of formative and summative evaluation are described 
by Baine (1982). 


Concept analysis and sequencing 


If it is observed that, according to Gagne's hierarchy, the 
instructional objective contains discriminations, concepts, 
rules and/or problem solving, then, as indicated in Figure 5.1, 
a concept analysis is conducted. Generally and briefly 
described, a concept analysis involves the following steps: 


l. Define the set of objects, events or symbols (examples) that 
comprise the set. 


2. Identify the discriminative features common to all 
examples. 

3. Determine the non-discriminative features shared by some 
but not all the examples. 

4. Define the range of examples within the set. 

Identify examples that define the boundaries and midpoint 

of the range of examples. 

6. Identify non-examples that border on the boundaries of the 
range of examples. These are non-examples that share with 
examples one or more than one, but not all, of the 
discriminative features, and that may have non- 


Un 
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discriminative features іп common with non-examples. 
7. Select a number of non-examples to represent their range. 


Instructional sequencing of concepts involves the following 
steps in which two or more examples are presented 
simultaneously: 


1. Remove as many non-discriminative (ND) features as 
possible from all examples (E) and non-examples (NE). 
2. Where ND features remain, hold them constant in all Es 
and NEs. 
3. If required, decrease the salience of ND features, and 
increase the salience of D features. 
4. To focus learner attention on a discriminative (D) feaure, 
pair Es and NEs that are different only with respect to one 
D feature. 
5. Introduce the learner to all D features in this manner. 
6. Sample the range of values of each discriminative features. 
7. Reintroduce the ND features one at a time to both Es and 
NEs; first between, then within, successive pairs. 
8. Sample the range of values of various ND features. 
9. Return the ND features to normal intensity. 
10. Return the D features to normal intensity. 


Some instructional techniques for teaching concepts are 
described below: 


1. Deductive methods in which synonyms or definitions are 
used. 

Inductive methods employing modelling. 

Simultaneous presentation of examples and non-examples. 
Within stimulus prompting. 

Pretraining focus on discriminative features. 


LU је > 


A more detailed description of concept analysis, sequencing 
and teaching may be found in Baine (1982). The following 
Sequence provides an illustration of the application of direct 
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instruction to teaching a rule. The example is taken from 
Morphographic Spelling (Dixon, 1976). The 'signal' is used in 
the teaching sequence to orchestrate simultaneous response 
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from a group of students. 


LESSON 1 


Exercise 1: Word rule 


(a) 


(b) 


(o) 


(d) 


(e) 


NOTE: (Repeat until firm) means to repeat the indicated task until all 
students are responding correctly and on signal. When in doubt about 
any single student's response, give an individual turn. 


LISTEN: ALL WORDS ARE MADE UP OF MORPHOGRAPHS. SOME 
WORDS ARE MADE UP OF ONE MORPHOGRAPH. SOME WORDS 


ARE MADE UP OF MORE THAN ONE MORPHOGRAPH, 


REMEMBER: ALL WORDS ARE MADE UP OF MORPHOGRAPHS. 


IF ITIS A WORD, WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is made up of morphographs." 


To correct: 


І. ІТ IS MADE UP OF MORPHOGRAPHS. 
2. (Repeat step b until firm). 


IF IT IS NOT A WORD, WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is not made up of morphographs." 
(Repeat until firm). 


(Write orn on the board. Point to orn.) 
READ THIS. 


(Signal.) *orn." 
IS ORN A WORD? 
(Signal.) “No.” 


To correct: 
1. ORN IS NOT A WORD. 
2. (Repeat step d.) 


ORN IS NOT A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is not made up of morphographs." 


To correct: 


1. IT IS NOT MADE UP OF MORPHOGRAPHS. 
2. (Repeat step d.) 


(Change orn to gorn. Point to gorn.) 
READ THIS. 
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(f) 


(g) 


(h) 


(0) 


(Signal.) "gorn." 

IS GORN A WORD? 

(Signal.) "No." 

GORN IS NOT A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is not made up of morphographs." 


(Change gorn to born. Point to born.) 

READ THIS. 

(Signal.) "born." 

IS BORN A WORD? 

(Signal.) "Yes." 

BORN IS A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is made up of morphographs." 


(Change born to reborn. Point to reborn.) 

READ THIS. 

(Signal) "reborn." . 

IS REBORN A WORD? 

(Signal.) “Yes.” 

REBORN IS A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is made up of morphographs." 


(Change reborn to rebo. Point to rebo.) 

READ THIS. 

(Signal.) “rebo.” 

IS REBO A WORD? 

(Signal.) "No." 

REBO IS NOT A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) "It is not made up of morphographs." 


(Change rebo to box. Point to box.) 

READ THIS. 

(Signal.) “box.” 

IS BOX A WORD? 

(Signal.) "Yes." 

BOX IS A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is made up of morphographs." 


Exercise 2: Morphographic rule 


NOW WE'LL LEARN A RULE ABOUT ALL MORPHOGRAPHS 


(a) 


(b) 


(c) 


IN A WORD. 


LISTEN: ALL MORPHOGRAPHS HAVE А MEANING. 
(Repeat the rule) 
WHAT'S THE RULE ABOUT ALL MORPHOGRAPHS I 


(Signal.) “All morphographs have a meaning." 


N A WORD? 


AGAIN, WHAT'S THE RULE? 
(Signal.) “All morphogrphs have а meaning.” 
(Repeat step C until firm.) 
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Exercise 3: Affix introduction 


(a) 


(b) 


(c) 


(9 


(е) 


(fy 


(g) 


(h) 


NOTE: Pause two seconds at every colon (:). For example the procedure 
in step e is IN THIS WORD, RE MEANS: (Pause) AGAIN. 


(Write repack on the board.) 
READ THIS. 

(Signal.) “repack.” 

IS REPACK A WORD? 
(Signal.) “Yes.” 


REPACK IS A WORD, SO WHAT DO YOU KNOW ABOUT IT? 
(Signal.) “It is made up of morphographs.” 


To correct: 
1. IT IS MADE UP OF MORPHOGRAPHS. 
2, [Repeat step (b) until firm.] 


WHAT IS THE RULE ABOUT ALL MORPHOGRAPHS IN A WORD? 
(Signal.) “All morphographs have a meaning.” 


(Underline re.) 

RE IS A MORPHOGRAPH IN THIS WORD. SO WHAT DO YOU KNOW 
ABOUT RE? 

(Signal.) “It has a meaning.” 


To correct: 
[Repeat steps (c) and d.] 


IN THIS WORD, RE MEANS: AGAIN. WHAT DOES RE MEAN? 
(Signal.) "Again...." 

SPELL RE. GET READY. 

Signal.) “r-e.” 


WHAT MORPHOGRAPHS MEANS: AGAIN? 
(Signal.) “re.” 

SO WHAT WORD MEANS: PACK AGAIN? 
(Signal.) “repack.” 


To correct: 
1. REPACK 
2. [Repeat step (f).] 


WHAT MORPHOGRAPH MEANS: AGAIN? 
(Signal.) “re.” 

SO WHAT WORD MEANS: COLOUR AGAIN? 
(Signal.) “recolour.” 


WHAT MORPHOGRAPHS MEANS: AGAIN? 
(Signal.) “re.” 

SO WHAT WORD MEANS: BORN AGAIN? 
(Signal.) “reborn.” 


CHAPTER 6 


Direct Instruction: Reading 


This chapter provides a brief introductory summary of the 
techniques described by Carnine and Silbert (1979) in their 
textbook entitled Direct Instruction Reading. In the text, the 
authors provide a comprehensive and detailed description of 
specific direct instructional techniques for teaching reading 
skills from the introductory stages to grade eight. The textbook 
has been written for preservice and inservice, regular and 
Special education teachers, reading specialists and programme 
designers. The instructional methods described are generally 
suitable for students who may be instructionally sophisticated, 
normal functioning, handicapped, bilingual, or economically 
disadvantaged. The methods are particularly suitable for 
‘hard-to-teach’ students. The authors discuss: (a) various 
methods for teaching each of the reading skills, (b) the authors' 
theoretical and/ or empirical basis for selecting one or more of 
the methods, (с) а detailed illustration of application of each 
method, (d) diagnostic, corrective and motivational techniques, 
and (e) methods of commercial materials review and selection. 

The direct instructional approach has several characteristics: 


1. Complex skills are analysed into their components. 

2. Rather than rely on rote learning, students are taught 
problem-solving strategies that may be generalized to find 
the solution to untaught problems. 

3. Specially designed procedures and for 
to each problem-solving strategy. 


mats are developed 
Each instructional 
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format describes exactly what, when and how a teacher is to 

employ a particular set of instructional procedures and 

materials. 
4. The skills to be taught in a programme are ordered into an 
instructional sequence incorporating: 

(a) preselected examples and nonexamples used to teach a 
particular skill or concept; 

(b) massed and distributed practice to facilitate 
acquisition, generalization, and maintenance of 
learning; and i 

(c) techniques of prompting and fading. 

5. Small group instruction methods involve: 

(a) selection and organization of homogeneous groups; 

(b) orchestration of choral responding; 

(c) monitoring group and individual responses; 

(d) group and individual testing; and 

(e) correction and reinforcement procedures. 


Direct instructional techniques have been successfully used 
in Distar Reading, I and II (Engelmann and Bruner, 1974 and 
1975), Distar Reading, III (Engelmann and Stearns, 1973), 
Distar Language, I and II (Engelmann and Osborne, 1976 and 
1977), Distar Arithmetic I (Engelmann and Carnine, 1975), 
Morphographic Spelling (Dixon, 1976), and Corrective 
Reading (Engelmann, Becker and Carnine, 1976). The Distar 
programmes were extensively evaluated during a ten-year 
study in the United States in the programme Follow Through, 
in which a comparison was made of several major approaches 
designed to educate low income, primary grade students. The 
instructional approaches studies were direct instruction, 
language experience, Piegetian, child development theory, 
discovery learning and open education. Only students in the 
direct instruction approach consistently outperformed control 
students on basic cognitive and affective measures (Becker, 
Engelmann and Carnine, 1976; Carnine, 1979). The direct 


instructional approach has relatively strong theoretical and 
empirical support. 


4. The more deficient a student is, 
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Carnine and Silbert describe generic direct instructional 
procedures that may be used in conjunction with any 
commercial, code-based reading programme. Methods of 
selecting, modifying and applying commercial programmes 
are also described. : 

The authors make the following general recommendations 
regarding reading instruction: 


1. During the early grades (K-2) the majority of instruction 
should be conducted in a small, highly structured group 
that permits the teacher to monitor student performance 
closely, while providing correction or reinforcement 
directly following a response. During intermediate grades, 
students performing at or above grade level may benefit 
from more loosely structured, student-centred activities. 
Students performing below grade level may still require a 
more structured approach. 

2. Teachers should endeavour to present instruction in a 
manner in which students can maintain a success rate of 
90% or higher correct responses. 

3. Instruction should be rapidly paced to hold student 
attention. Fast pacing, however, does not mean rushing. 
Sufficient time must be allotted for students to prepare each 
response, while the time between completion of one 
response and beginning directions for the next is 
minimized. Research evidence indicates that with rapidly 
paced instruction (5 seconds/ task; 12/minute) off-task 
behaviour is reduced, while attention and the proportion of 
correct responses is increased. A teacher may work 
intensively for 5 minutes, then iake a 15-second break 
during which time student efforts are praised. A thirty- 


minute session would include five smaller sessions. 
the greater the amount of 


ive. A student should receive 


instruction he/she should rece a : 1 
day of direct instruction for 


an extra 15-30 minutes each 


each year he/she is below grade level. b 
5. The more deficient a student is in reading, the more quickly 
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he/she must progress through the remedial programme to 
catch up with peers. A student behind in achievement must 
progress at a rate of more than one year for each year of 
instruction. Thus, programmes must teach all the essential 
skills in the most efficient manner. 

6. Teachers must ensure that low performing students have 
the basic vocabulary and language skills to comprehend the 
meaning of words encountered in reading material and in 
teacher instruction. 


Where required, instruction must be provided in basic oral 
language and vocabulary. Students should initially be taught 
to repeat sentences presented orally, and answer simple 
questions. Statement repetition is a preskill for learning 
definitions and answering questions about statements. ЈЕ 
students have difficulty in saying a statement to themselves, 
they are likely to have difficulty in understanding the sentence 
and answering quetions about it. Statement repetition should 
be tested during the first week of school with sentences having 
6-10 words. 

Sentence comprehension begins with exercises designed to 
teach students to identify what happened in an orally presented 
sentence. Students are asked to say who was involved, when 
the event occurred, where the event took place, and why the 
event occurred. 

The students should be able to repeat 5-7 word statements 
before questions are introduced. Questions are introduced in 
the following order from the least to the most difficult; e.g., 
Who went to the store?, What did John do at the store?, Where 
did John go?, When?, How?, and Why? 

Vocabulary is taught by three methods: 


(a) Synonyms are used when a student knows a word or words 
with equivalent meaning. For example, if a student knows 
the word over, but does not know above, the teacher may 
tell the student that above means over. The student is then 
tested for his/her understanding of above, when the 
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teacher presents examples and nonexamples of above and 
the student is asked to identify them. 

(b) Definitions are used when students have adequate 
vocabulary to understand a definition and when a concept is 
too complicated to be explained by a synonym. For 
example, a service station may be defined asa place where 
cars are fuelled and repaired. 

(c) A modelling (inductive) approach is used when students do 
not have sufficient vocabulary to permit the use of 
synonyms and definitions. For example, a teacher may 
present examples and nonexamples of a concept, “This 
crayon is brown; This crayon is not brown." The student is 
then presented with crayons that are brown and those that 
are not brown, and is asked to identify the brown crayons. 


Carnine and Silbert provide a detailed description of the 
appropriate manner of using each of these approaches. 

The act of reading involves two processes: decoding and 
comprehension. 


Decoding 


Decoding is the translation of printed words into a 
representation similar to oral language, €.g. reading, 
either silently or aloud, < am hot,” for the words J am hot. 
Comprehension is knowing who / in the sentence refers to and 
what being hot feels like. There are many different theories and 
methods associated with teaching decoding and 
comprehension. The model of decoding and comprehension 
used by Carnine and Silbert has the following characteristics: 
1. A phonics approach is used in which students are taught to 
identify increasingly larger units of letters—beginning with 
individual letters, then letter clusters, words, and, finally, 
phrases. 
2. Students are taught to manipul 
sizes through blending, segm 
decode a word. 


ate units of letters of various 
enting or substituting, to 
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3. Methods are taught of structural analysis for decoding 
multisyllabic words through recognition of root words, 
prefixes and suffixes. у 

4. Contextual analysis is taught in which syntax and 
semantics are used as aids to decoding. 


Severalissues surround the teaching of reading. The authors 
have adopted the following approach to each issue: 

Letter sounds vs. letter names. Letter sounds are taught 
before letter names as the former have more resemblance to the 
sounds made in spoken words, and are, therefore, more useful 
than letter names in initial decoding. 

Code emphasis vs. meaning emphasis. Code emphasis 
programmes emphasize letter-sound regularity. These 
programmes initially select words made up of letters and letter 
combinations that represent the same sound in different words. 
The consistency between letters and sounds enables a student 
to read many different words by blending the sounds for each 
new word. A new word is not introduced until students have 
mastered the letter-sound correspondence making up the word. 

Meaning emphasis approaches stress the use of common 
words. In this approach, words are selected that appear 
frequently in print. The assumption is that frequently 
appearing words are familiarand, therefore, easier for students 
to learn to read. Students are encouraged to use a variety of 
sources such as pictures, context clues, word-configuration 
and initial letters as cues to decoding. This type of programme 
does not control words so that the same letter represents the 
same sound in most initially appearing words. The арргоасћ 15 
characterized by language experience and individualized 
reading programmes. 

Carnine and Silbert recommend a code emphasis approach 
because it lends itself to highly controlled and consistent 
instructional sequences that lead to early success for most 
learners. The approach also permits a teacher to readily 
diagnose and correct decoding errors. 


Sounding-out vs. sight-word reading. Carnine and Silbert 
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initially employ a sounding-out approach to reading. 
Sounding-out is a relatively easily learned strategy that can be 
generalized to the decoding of new words. Later, irregular 
words are learned as sight-words. However, students are 
taught to carefully attend to each letter in the words so as to 
discriminate words that differ in some minor but significant 
Way, e.g., from-form. 

Words in isolation or in context. The authors recommend 
using words initially in lists rather than in the context of a 
sentence or passage. Words in isolation force the student to 
attend to the letters and letter combinations rather than to the 
context and picture cues to decode a word. Premature use of 
the context and picture cues leads to the development of 
ineffective decoding strategies. After words have been 
introduced in isolation, regular words and high-frequency 
irregular words are introduced in the context. In fact, some 
words must be intraduced in the context because of their dual 
pronunciation and meaning, e.g., lead as in lead pipe, and lead 
as in lead the way. 

Accuracy vs. fluency. During initial reading excercises, 
instruction focuses on the accuracy of decoding rather than 
fluent (rapid and expressive) reading. The rationale for this 
approach is that premature focus on fluency leads to careless 
decoding and guessing at words that make sense in the context. 
On the other hand, a prolonged focus on decoding without 
increasing fluency leads to word-by-word reading and a 
reduction in comprehension. Thus, following the initial focus 
on decoding, fluency is gradually introduced as proficiency in 
decoding increases.. 

Oral vs. silent reading. Oral reading is used exclusively 
during initial instruction as it permits ease of performance 
monitoring and rapid correction or reinforcement as required. 
However, since silent reading is the ultimate goal, mid and late 
primary students should read silently most of the time. At that 
Stage, oral reading is used only when new reading skills are 
being taught or when evaluating student decoding skills. While 
Oral reading does not interfere with reading rate and 
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comprehension during early instruction, it could interfere at a 
later stage, if ample practice in silent reading is not provided. 


Comprehension 


According to the authors, comprehension involves three 
processes which, although they may be taught independently, 
must operate simultaneously during reading comprehension. 


]. One must learn to process increasingly more complex units 
of communication: words, phrases, sentences, paragraphs, 
and passages. 

2. The reader must process the information through: 

(a) rapid decoding; 

(b) identification of literal information; 

(c) summarizing; 

(d) transferring complex syntax into simpler forms; 

(e) drawing inferences; 

(f) translating difficult vocabulary into familiar synonyms; 
and 

(g) using various study skills such as outlining and 
skimming. 

3. At the same time, the reader must apply knowledge about 
syntax, semantics, logic and factual information to make 
sense out of what was read. 


Initial comprehension exercises involve simple 
picture-word matching. Later, the units of comprehension 
expand to phrases, sentences, paragraphs and passages, in 
which the student is initially asked to answer questions such as 
who, what, when, where and how, when the answers are based 
on specific details explicitly stated in the paragraph. 

When literal items become more difficult, as sentence 
structure becomes more complex, students are taught to 
simplify syntactically complex sentences. Students are given 
exercises in (a) summarizing a passage, selecting the best title, 
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the main idea, (b) sequencing events in a passage according to 
the order in which they occurred, and (c) drawing inferences, 
answering questions that are based on information in the 
passage but are not answered directly by the content of the 
passage. Vocabulary-related exercises are also included and 
students are taught antonyms, synonyms and classification. 


Instructional sequence of reading skills 


The sequence of reading skills taught from the beginning stages 
to the third grade are briefly listed below. It is to be noted that 
although the skills are listed, the teaching of various skills may 
overlap, at points, the teaching of other skills. The point at 
which each skill is introduced has been indicated, and the 
interdependence of each of the skills is apparent. 


l. Students are taught the auditory skills required for 
analysing and synthesizing the sounds heard in spoken 
words. 

2. Rhyming is taught asa method of showing the relationship 
between letter clusters such as it, sit, and fit. 

3. Letter-sound correspondence is taught. The most 
common sounds of the most useful letters are taught first. 

4. Regular words are introduced in which each letter 
represents its most common sound. Regular words are 
introduced when students have learned the most common 
sounds of 4-6 letters, and the methods of applying the 
auditory skills of segmenting and telescoping to simple 
regular words. Regular words are introduced in the 
following order: 


(a) cvc words in which each sound is continuous, e.g., man 

(b) words in which there is a stop sound in the final 
position, e.g., map 

(c) words in which there is a stop so 
position, e.g., pal 


und in the initial 


90 


10. 
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(d) words in which there are blends, e.g., crop. 


. Sight-reading of regular words is introduced as soon as 


students are proficient in sounding out vc and cvc words 
that begin with a continuous sound. 

Code-emphasis commercial programmes are introduced 
at this point. 


. Irregular words, the letter-sound correspondence of 


which the student does not know, are introduced. 
Examples of such words are park and eat. These words are 
introduced after students have achieved 90% accuracy 
(with only a three-second pause) in reading regular cvc 
words. 


. Passage reading is introduced as soon as students can 


decode enough words so that the teacher can present 
simple phrases. 


. The primary stage of phonics analysis involves teaching 


students: (a) the most common sounds of letters 
represented by several consecutive letters and letter 
combinations such as: th, ar, and kn, (b)a strategy to 
decode vc-e words in which the initial vowel represents its 
long sound, and the final -e is silent, and (c) minor sounds 
(less frequently used) of letters and letter combinations, as 
wellas a strategy for trying these sounds, if a word pronounc- 
ed with the most common sound does not make sense. 

The first letter combinations are introduced after 
students have learned the most common sounds of 15-20 
single letters and when they can decode passages of regular 
words at a rate of about 30 words per minute. 


. Students are taught structural (morphemic) methods of 


decoding words by identifying prefixes, suffixes, and base 
words. 

It is recommended that students should not be asked 
comprehension questions until after they can decode a 
passage with relative fluency. Laborious decoding may 
interfere with comprehension. For average and above 
average students, having no difficulty with decoding, 
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comprehension questions may be incorporated into the 
first reading of a passage. In contrast, instructionally naive 
students may need to reread a passage several times before 
they are asked comprehension questions. 

Students are taught (a) to respond to who, what, when, 
where, and how questions, (b) pronouns, (c) sequencing, 
(d)inference, (e) direction following, (f)synonyms, 
(g) antonyms, and (h) classification. 


Instructional procedures 


The general instructional procedure used to teach most of the 
reading skills involves the following steps: 


(a) The teacher models the correct response. 

(b) The teacher leads the students in making the correct verbal 
response (the teacher makes the correct verbal response 
simultaneously with the students’ verbal response). 

(c) The teacher employs prompts such as hand signals, 
clapping, etc., to orchestrate а choral response by students. 

(d) The teacher tests the ability of the group to make the 
correct response in the absence of leading. 

(e) The teacher tests the ability of individual students to 


respond correctly. 


Correct responses are reinforced and error responses are 
generally corrected in the f ollwing manner. Modification may be 
made of this general procedure to better suit particular 
Circumstances. 

(a) Students who have made the correct response are 
reinforced. 

(b) The teacher models the correct response. — 

(c) Students are led to make the response until all of them 
respond correctly. 


(d) The group is tested on its ability to respond correctly. 
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(e) Testing of the corrected response is alternated with testing 
of other responses until two consecutive correct responses 
are made. 


(f) The corrected response is retested later in the day. 


Format for sounding out 


(Illustrated with the cvc word type) 


"Teacher Students 


Teacher writes on board: SAD, FIT, MAN, SAM, 
PART 1 

(Teacher models, leads and tests on two words.) 

l. Teacher states instructions. 


“WATCH. WHEN I TOUCH A LETTER, I'LL SAY ITS 
SOUND, I'LL KEEP SAYING THESOUND UNTIL 

1 TOUCH NEXT LETTER. I WONT STOP 
BETWEEN SOUNDS." 


2. Teacher models sounding out the first word. 
"MY TURN TO SOUND OUT THIS WORD." 


Teacher touches under each letter that represents a continuous 
sound | to 14 seconds and under letters that represent stop 
sounds for only an instant. 


"SSSAAD." 


3, Teacher leads students in sounding out the word. Teacher 
points to the left of the word. 


"GET READY TO SOUND OUT THIS WORD WITH  "sssaaad" 
ME." 


Teacher touches under letters. The teacher sounds out the 
word with the students until they respond correctly. Then the 
teacher asks: 


"WHAT WORD?" "Sad." 


4. Teacher tests the students on the first word. Teacher points 
to the left of the word. 


"YOUR TURN. GET READY TO SOUND OUT THIS 
WORD BY YOURSELVES." 


Teacher touches under letters. "sssaaad" 


5. Teacher repeats steps 2, 3, and 4 with one more word. 
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Teacher Students 


PART П 
(Teacher tests students on all the words.) 


l. “NOW YOU ARE GOING TO SOUND OUT ALL 
THE WORDS BY YOURSELVES." 


Teacher touches under each letter (except for stop sounds) 
for 1 to 14 seconds. 


After the students correctly sound out the word, the teacher 
asks: 


“WHAT WORD?” 


Students say 
the sounds. 


Students say 
the word. 
2. Teacher repeats step 1 with the remaining words. 


3. Teacher repeats step 1 except at a faster rate (one letter each 
У second). 


4. Teacher gives individual turns, pointing at a rate of one letter 
each И second. 


Figure 6.1. Teaching format 


Carnine and Silbert provide teaching formats illustrating 


exactly how to teach and correct each skill. The formats 
describe in what order the teacher is to do and say at each stage 
of instruction. Figures 6.1 and 6.2 provide an example ofa 
teaching format and the associated hand signals. Tie 
discussion that follows provides only а brief review of t ie 
Procedures, and the reader is referred to Carnine and Silbert's 


book for a more detailed description. 


Auditory skills 


Segmenting a word. The teacher says a word and the rs 
breaks it into its component sounds. The student says x 
Sound in the word for a second ог two while moving tro. 

Sound to sound without stopping, €-E- 4” becomes aaammm. 
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mad 


1. Instructions: Teacher points to the page about an inch 
to the left of the first letter in the word. "Get ready to 
sound out this word." 


mad 
2. The signal for the first sound: Teacher looks at the 
students to see if they are attending, then quickly 
touches under the m for about 1 to 1 1/2 seconds. 
mad 


3. The signal for second sound: Teacher quickly makes a 
loop, moving his finger from the first letter to the 
second letter, a, and holds his finger under a for about 
1to 1 1/2 seconds. 


4. The signal for third sound: Teacher loops quickly from mad 
a to d and instantly removes his finger from the page. 
When signalling for the students to say a stop sound, 
the teacher touches under the letter for an instant and 
then moves his hand quickly away from the letter. 


Figure 6.2. Signalling procedure 


The skill (a) shows the student that words are composed of 
discrete sounds, (b)provides practice for later blending 
exercises, and (c)serves as a preskill for simple spelling in 
which the student hears a word, breaks it into its component 
sounds, and then writes each sound. 

Telescoping sounds to form a word. The teacher says a series 
of blended sounds and the student translates the sounds into a 
word stated at the normal rate, e.g., aaammm becomes am. 
This skill prepares the student to identify words after having 
sounded them out. Telescoping sounds to form a word is easier 
than segmenting a word; telescoping is introduced first. The 
words used to teach these skills are phonetically regular words 
that appear in early word reading tasks. As soon as a student 
can say a word after hearing the sounds, segmenting is 
introduced. 

These auditory skills continue to be taught until sounding 
out is introduced, at which point the skills are no longer 


separately taught as they are incorporated into the act of 
sounding out. 
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Letter- 

"nd correspondence. Several considerations 

и e order in which letters are introduced during 
und correspondence training. 


(a) Пан 
) eae ae the most common sound for each letter is 
D n . This is the sound that is usually pronounced 
à) vi e letter appears in a cvc word such as sit. 
= similar letters such asb and d, n and m, h and n 
ES | "w auditorially similar letters suchasfand v,t andd,p 
P Mes separated. Auditorially similar words are more 
о t аа similar words, while auditorially and 
| ened i imilar words—b and d, m and n—are the most 
C 
) ЗЫР most useful letters аге introduce 
" E useful, such as j, У, X, and q. 
ower case (small) letters are introduced b 
efo. 
(capital) letters. ie 


d before those that are 


pou is introduced every 2 or 3 days providing that 

lettere i4 not having difficulty with previously introduced 

Cains e dace of letter introduction, as suggested by 

unen dum Silbert in compliance with the above 
mendations, is as follows: 


E ће b. n, T, L, M, F, k, v, €, P, D: 
‚№, A, R, H, B w, J, Y, X, d, odo Ey 


mulatively. Two-letter sounds 
n the letters are presented 
Each successive letter is 
the same cumulative manner. 
six to eight letters being 


mom ши are taught cu 
Bree t separately, and the 
bod em discrimination. 
Dicis and discriminated in 
pre inations may involve 
je at one time. А 

Ми sounds are introduced, 
this rd ong as the teacher points 
eode Mie is important, because 

ords, they must sound out one lett 


students аге taught to holda 
to it. Holding a sound in 
when students begin to 
er as they scan 
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ahead to the next. Students unable to hold a sound for several 
seconds are likely to pause as they scan ahead. Pausing 
between sounds often prevents students from translating 
blended sounds into a word. 


Regular words 


A regular word is a word each letter of which represents its 
most common sound. Teaching students to decode regular 
words involves two stages. At the first stage, students sound 
out words by saying the sound represented by each letter, 
mmmaaannn, then translate the blended sounds into a word 
spoken at a normal rate. 

At the second stage of the introduction of regular words, 
students decode words by sight and do not sound out the word, 
but read it directly at a normal rate. Words that contain only 
letters previously presented in isolated sound tasks are 
introduced. 

The difficulty about a word results from its (a) familiarity, 
(b) length, (c) location of stop sounds within it, and (d) location 
of consonant blends. Words are introduced in the following 
order, where v — vowel and c — consonant: 


l. vc and cvc words in which each letter has a continuous 
sound: fan. 


2. vc and cvc words beginning with a continuous sound but 
ending with a stop sound: sit. 

3. cvc words beginning with stop sounds: cup, tin and bid. 
With words beginning with a stop sound, students may 
pause between the stop sound and the sound followingit, or 
distort the sound following the Stop sound, in both cases 
producing word identification errors. 

4. vcc and cvcc words with final consonant blends. A blend is 
a cluster of two or three consonants each representing its 
most common sound. Examples of consonant blends are: 
(a) with continuous sound first: left, (b) with stop sound 
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first: fact, beds, and (c) with three letters: belts 
5. = that begin with a consonant blend: crib, bled, snap, 
at. 
6. Longer words such as ccvcc: clamp; cccvc: scrap; and 
сссусс: scrimp. 


Words of a new type are introduced once the student can 
decode about two words of an earlier type. 


Sight-reading regular words. Sounding-out is taught so that 
students will develop a strategy of examining each letter of a 
word in a left-right progression and, thus, decode regular 
words accurately. However, fluency is also necessary and 
instant word recognition is required. Regular sight-words are 
introduced as soon as students are proficient in sounding out 
vc and cvc words that begin with a continuous sound. 

Sight-word reading is taught in the manner shown in Figure 
6.3. An asterisk indicates where a change has been made from 
the preceding phase. р У 

Usually, teacher modelling would be included in this 
sequence. During the first few lessons. sight-words that had 
been used in the sounding-out exercise of the same day are 
introduced. After a few lessons, previously unseen words or 
words of a different type may be introduced. Students begin 
reading a new type of word as soon 25 they demonstrate 
mastery, that is, when they can read words without sounding 
them out with 90% accuracy at a rate of one word in every two 
seconds. 

When learning sight-words, students m 
attend to all letters in the word rather than 
that careful attention is paid to all letters, 
presented with minimally different word pairs. 
сусс words, where 


ust be taught to 
a few. To ensure 
students are 
For example; 


(a) the first or last consonant in the blend is omitted: bus— 


bust 


(b) the final consonant is varied: bend—bent 
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Teacher Students 


1. (a) Teacher points to word. 


“YOU'RE GOING TO SOUND OUT THIS 
WORD AND SAY IT FAST." 


(b) Teacher touches each letter in succession. students make sounds 
aloud: mmaann 
(c) “WHAT WORD?" man (pronounced at 


normal speed) 
2. (a) Teacher points to word. 


“NOW YOU'RE GOING TO TELL ME THIS 
WORD *WITHOUT SOUNDING IT OUT 


LOUD." 

(b) Teacher touches each letter in succession. *students, sound out 
word subvocally: 
ssuumm 

(pause)* 
(c) “WHAT WORD?” sum 
3. (a) Teacher points to word. 
“TELL ME THIS WORD WITHOUT 
SOUNDING IT OUT LOUD.” 
*Teacher does not touch each letter in *ssaat (subvocal) 
succession. 
(pause)*—up to 5 seconds. 
(b) “WHAT WORD?” sat 
4. (a) Teacher points to word. 
“TELL ME THIS WORD WITHOUT 
SOUNDING IT OUT LOUD." nap 


*(reduce duration of pause to 2 seconds) 


Figure 6.3. Teaching format 


and ccvc words where the second consonant in the blend is 
omitted: bled-bed. 


Since beginning readers focus so heavily on the beginning 
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let 1 { 

aad pud and since 7506 of the words commonly 

ei pee а readers can Бе discriminated оп the basis 

Due dhould be etters, the authors suggest that a great deal of 

NE spent on discrimination training in which the 
er is held constant while the remaining letters change. 


Irregular words 


Ani ; 
аай ir is a word which contains letter—sound 
cannot ист which the student does not know; the student 
Some ка: ен ош and blend the sounds into a word. 
bf instrortinn E е considered irregular during the early stages 
Students hav n ut will not be considered irregular later when 
Forera F een taught letter sounds. 
ва in e e, toa beginning reader, the 
represent mo be considered irregular as 
cum eir most common sounds. La 
Words Hie taught the sounds of the letter c 
терца park and eat will no: longer be irregular. — 

DS accu r Words are introduced after students have achieved 
reading ies. with a pause of only three seconds when sight- 
decodin egular cvc words. Because of the complexity of 
нра words, students need time to master each 
Separated oo The first several irregular words should be 
Words ar from one another by about four lessons; the next ten 
CHE e introduced at a rate of one word in every two orthree 
te ee of introduction of 

y the following considerations: 


a-r in park and the 
the letters do not 
ter, when students 
clusters ar and ea, 


f irregular words is 


1. à " 
Ps frequency of occurrence of the word in children 5 

в 

for, similarity of the word to other words, e.g., from— 
m, of—off, were—where. 

I 5 Р 

troduction of similar words should be planned in such à 
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manner that one of the words is introduced long before the 
other; a separation of at least 15 lessons allows students to 
master the first word before encountering the second. 


Teaching irregular words. An irregular word is first sounded 
out as it is written, then it is translated into the correct 
pronunciation. For example, was is sounded out as ‘waass’ but 
is pronounced as wuz. 

The purpose of this procedure is to increase the probability 
that students will continue to carefully attend to the letters that 
make up a word. The procedure also shows that the same basic 
strategy can be used with all words even though some are 
pronounced differently from what the blended sounds 
indicate. Without this demonstration, some students, after 
encountering irregular words, may stop using the sounding- 
out strategy as it no longerappears to be useful. The procedure 
also prepares students for later spelling exercises by 
demonstrating that students’ cannot rely simply on 
letter-sound correspondence to spell a word. After students 
have learned the first ten to fifteen irregular words in this 
manner, a format is used in which students do not sound out 
words. 

Students are not taught a particular strategy for decoding 
irregular words. The teacher simply points to a word, says that 
it is a funny word, and tells students how to pronounce it. It is 
important to encourage students to continue to look at all the 
letters. One method of bringing attention to each letter is to 
have students spell the word after pronouncing it; this 
approach assumes that the student has been taught letter 
names. Discrimination exercises are also used in which 
minimally different words like said or sad are presented. 
Words of this nature require careful attention to each letter. 


Passage reading 


Sound-out. Sounding-out passage reading is introduced as 
soon as students can decode enough cue words having a 
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continuous initial sound at a rate of three seconds per word 
when the words are printed in lists so that the teacher can 
present simple phrases. For the first ten to twenty lessons in 
which passage reading occurs, the teacher should require 
students to sound out each word. This procedure is used to 
ensure that students continue to examine each letter as the 
presentation format changes from lists to passages. After a 
short period, sounding-out is faded from use and students may 
directly read each word at a normal rate. 

It is recommended that students read passages in unison, 
saying each word as they move their fingers from letter to 
letter. Group-responding in this manner ensures that students 
apply the sounding-out strategy, helps to maintain attention, 
and facilitates monitoring of student performance. As the 
students look at their own passages, the teacher claps hands to 
indicate when the students should move their fingers from 
letter to letter while sounding out each word without stopping 
between sounds. 

Sight-reading of passages. Sight-reading of passages begins 
when students are able to sound out a story at the rate of one 
word in every five seconds on the first reading of a story. 

To teach sight-reading of passages: 


The teacher asks the students first to sound out the passage; 
Then to sight-read the same passage; 

After a week or two, sounding out is dropped; 

The teacher claps to indicate when to sight-read the next 
word in the passage. Initially there isa pause of one second 
between words to give students enough time to prepare 
reading of the next word. : 

5. The passage may be reread several times to increase fluency: 
(a) one word in every three seconds during the first two 
weeks, (b)two seconds during the next eight weeks, and 


(с) 1.5 seconds thereafter. 

Students then read the story silently. 

Each student then reads the passages aloud as other 
students follow along; they raise their hands at the end of 
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each sentence in which there is an error. 
8. Students who have not read sufficiently well are given 
additional practice (10-15 minutes) later in the day. 


The length of passages is controlled so that passage reading 
can be completed in 15-20 minutes. Initially a passage may be 
two to four words in length. The length increases by onetotwo 
words per lesson, up to twenty-five words at the end of the first 
month, and 150 words at the end of four months. 

Pictures come as a reward at the end rather than at the 
beginning of passages. Otherwise, students tend to rely too 
heavily on picture cuesand guessing as methods of decoding. If 
commercial programmes are used, pictures may be covered. 


Phonics analysis 


1. Students are initially taught the most common sound for 
individual letters. 

2. Later they are taught sound correspondence for letter 
combinations. A letter combination is a group of consecutive 
letters having a predictable sound: consonant digraph, chip; 
vowel digraph, feud; and vowel dipthong, cloud. The 
knowledge of the most common sounds of letter combinations 
expands a student's ability to decode words. A letter 
combination is taught if it has one consistent sound in 50% or 
more of the words in which it appears. 

3. Minor sounds, sounds made bya particular letter or letter 
combination in 20 to 50% of the cases, are taught. 

4. Students are taught a general strategy of first 
pronouncing a word by saying the most common sounds to 
determine whether the sounds represent a word; then if the 
word is not recognizable, by substituting the common sounds 
for minor sounds. 


Comprehension 


Comprehension questions are asked only after a student can 
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decode a passage with relative ease. For average and above 
average students having no difficulty with decoding, 
comprehension questions can be incorporated into the first 
reading of the passage. Students experiencing decoding 
problems may be required to read a passage several times 
before comprehension questions are asked. Beginning 


questions may be initially inserted within a passage after a ` 


group of sentences. 


Teaching procedure for literal comprehension. This is an 
introductory procedure used only with students who require 
structure. The procedure should be faded as soon as students 
show the ability to answer literal questions independently. 


1. Have the students decode the passage until they can do so 
fluently. 

2. Explain and test the student's understanding of the 
instructions describing how to respond to the 
comprehension questions. 

3. Have the student read the first comprehension question; 
ask whether he/she remembers the answer; if not, have the 
passage reread until he/she comes to the sentence 
containing the answer. 


If students refer back to the passage too often, present the 
passage and the questions on separate pages, or cover over the 
passage before answering the questions. Several factors, as 
stated below, influenced the difficulty of literal items: 


1. The degree to which the questions are literalis influenced by 
the following characteristics. Questions become less literal 
when they are not identical to the sentence in the passage 
containing the answer. Changes may include alterations in 
words or word order. For example: 
Sentence: The cat lived in a mud house. 
Literal: 

The cat lived in a mud 


| 
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Altered order: 


In a mud ———— lived a cat. 
Word change: 
The ——— lived in a mud home. 


~ 


. The length of the passage. 

3. Complexity of the instructions indicating how students are 
to respond, e.g., circle, fill-in, or underline the word. 

4. The use of pronouns increases the difficulty ог 

comprehension questions as students must identify the 

pronoun antecedent before the question can be answered. 


Teaching procedure for pronouns. The first step in teaching 
proper pronoun usage involves oral exercises to ensure that 
students know the meanings of the key pronouns: he, she, we, 
they, it, you, then her and him. The teacher or the student reads 
the passage and the teacher asks questions after each sentence. 


Тот and Lisa got into trouble. 
“Who got into trouble?” 
They had to stay in all weekend. 
“Did Tom have to stay in?” 
He cried 
“Did Tom cry?” 
“Did Lisa cry?” 


If the student makes an error, the teacher refers to the 
pronoun and explains the relationship between the pronoun 


and its referent. Figure 6.4 illustrates the format for teaching 
pronouns. 


The remaining part of comprehension training involves 
teaching the student summarizing, making inferences, 
direction following, synonyms, antonyms and classification. 

As mentioned in the introductory sentences to this chapter, 
this review of Carnine and Silbert’s work has been cursory. 
Interested readers are urged to read Direct Instruction 
Reading and a parallel text by Silbert, Carnine and Stein, 
Direct Instruction Mathematics, 1981. 
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Teacher 


Students 


. Teacher demonstrates. 


"HERES A NEW PRONOUN. THEY. THEY 
TELLS ABOUT MORE THAN ONE." 


. Teacher provides practice on saying the definition. 


"WHAT DOES THE PRONOUN THEY TELL 
ABOUT?" 


. Teacher provides practice on applying the definition. 


"LISTEN: JOHN AND MARY. DO WESAY THEY 
WHEN WE TALK ABOUT JOHN AND MARY?" 


"HOW DO YOU KNOW?" 


. "LISTEN: JOHN. DO WE SAY THEY WHEN WE 
TALK ABOUT JOHN?" 


"HOW DO YOU KNOW?" 


"WHAT PRONOUN COULD TELL ABOUT 
JOHN?" 


. “LISTEN: FORK. DO WE SAY THEY WHEN WE 
TALK ABOUT FORK?" 


"WHY NOT?" 


"WHAT PRONOUN COULD TELL ABOUT 
FORK?" 


. "LISTEN: FORK AND SPOON. DO WE SAY 
THEY WHEN WE TALK ABOUT A FORK AND 
SPOON?" 


"HOW DO YOU KNOW?" 

. “LISTEN: BOYS. DO WE SAY THEY WHEN WE 
TALK ABOUT BOYS?" 

"HOW DO YOU KNOW?" 


. "LISTEN: MARY. DO WE SAY THEY WHEN WE 
TALK ABOUT MARY?" 
“WHY NOT?" 


"WHAT PRONOUN COULD TELL ABOUT 
MARY?" 


*More than one." 


“Yes 


“John and Marry are 
more than one.” 


“No.” 


“John is only one.” 


“He.” 
“No.” 


“Fork is only one.” 


"p 


eyes. 


“Fork and spoon are more 
than one.” 
се 


“Boys are more than one." 
“No.” 


“Mary is only one.” 
“She.” 


Figure 6.4. Format for teaching pronouns - 


CHAPTER 7 


Auditory Disorders 


Experience shows that teachers often fail to identify children 
with hearing losses, and misidentify children with normal 
hearing as having a hearing deficit. Often, too, because the 
hearing handicap is not recognized, hearing handicapped 
children may be misdiagnosed as emotionally disturbed when 
they appear withdrawn or ‘spaced-out’, or as behavior- 
disordered when they 'act-out' the frustrations of being unable 
to communicate. Hearing-impaired students may fail to pay 
attention, may give wrong or bizarre answers to simple 
questions, may appear to be noncompliant, and may be 
retarded in academic development. In addition, for some 
children, the hearing loss may be intermittent, present on some 
days and absent on others. The resulting misdiagnosis may 
lead to mistreatment and the development of secondary 
problems. The primary hearing deficit may influence social, 
emotional, academic and communication spheres of 
performance. Thus, it is important that every child should be 
subjected to a hearing test for the identification any auditory 
deficit at the first opportunity. 

Figure 7.1 illustrates the structure of the ear. In the case of 
normal audition, sound waves travel along the auditory canal 
to the tympanic membrane. Vibrations of the eardrum are 
converted into mechanical vibrations as they travel through 
the stapes, the hammer, the anvil and the stirrup. The function 
of the stapes is to amplify and modulate sound, and thus to 
protect the inner ear. Sound is conducted by the stapes to the 
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Figure 7.1. Anatomy of the ear 


oval window in the cochlea within which sound is changed into 
electrical energy and transmitted to the brain by the auditory 
nerve. Difficulties in sound reception and transmission can 
Occur at any point in the process. 


Auditory disorders 


ajor types: conductive and/or 


Auditory disorders are of two m 
ders involve the outer and/or 


sensorineural. Conductive disor С 
the middle ear. Sensorineural losses involve the inner ear, the 
cochlea, the auditory nerve, and/or the brain. Auditory 
deficits may be bilateral or unilateral; 8006 of hearing-impaired 
children have bilateral losses. In the case of approximately half 
of all children with a hearing loss the cause is unknown. 


Conductive disorders 


1. Blocakge of auditory canal may occur as а result of: 
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—atresia: congenital absence of the external canal; 

— impacted wax in the auditory canal; 

— obstruction from the insertion of a foreign body; or 

— external lesion: a pimple or boilin theskin of the external 
canal. 

2. Perforated eardrum. 
3. Middle ear disorders: 

— otitis media: an inflammation or infection in the middle 
ear; may develop from a head cold in which nasal 
secretions back up and block the eustachian tube; air 
pressure in middle ear is no longer equalized. Otitis 
media may also be caused by infected adenoids, tonsils or 
sinuses. Mild to moderate hearing losses, the most 
common type, usually result from chronic otitis media. 

The condition is usually treated with an antibiotic ora 
decongestant; however, many ear infections are viral 
rather than bacterial and do not respond well to 
antibiotics. Nevertheless, because there is no easy way to 
distinguish viral and bacterial infections, antibiotics are 
frequently given. The decongestant is used to open the 
eustachian tubes, equalize pressure, and allow fluids to 
drain from the middle ear (Batshaw and Perret, 1981). 

If the infection persists a surgeon may have to perform 
a myringotomy in which the eardrum is cut; a 
polyethelene tube is inserted through the eardrum to 
equalize the pressure and permit fluids to drain. Over a 
period of months, the tube works its way into the 
auditory canal and drops out; the eardrum closes over 
the incision and the ear is like new (Batshaw and Perret, 
1981). A mastoidectomy may also be performed in which 
cells in the mastoid are removed to promote adequate 
drainage of pus from the infected middle ear. Tonsils 
and/or adenoids may also be removed to provide 
adequate ventilation of the eustachian tube. 
ossification of the ossicles: if otitis media persists, the fluid 
or pus in the middle ear congeals and sticks to the 
ossicles, eventually fusing them. Otosclerosis, usually a 
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hereditary disorder, causes a growth of bone tissue 
around the stapes. Fenestration is a form of treatment in 
which a new oval window is made in the semicircular 
canal; it is then closed with a membrane that picks up 
sound waves that bypass the eardrum and the immobile 
stapes (Smith and Neisworth, 1975). Treatment mayalso 
involve mobilization of the stapes by breaking away the 
bony tissue. 


Sensorineural disorders 
These disorders involve the cochlea, the auditory nerve 
and/or the brain. Approximately, one-half of these disorders 
are caused by autosomal recessive disorders in which a child's 
sibling or parents are affected. There are numerous causes of 
sensorineural disorders: 
l. Drugs, poisons and allergens may affect the structure of 
the middle ear. 
2. Bacterial and viral infections. 
(a) Maternal rubella: rarely a cause of total deafness, 
may result in severe hearing impairment. 
(b) Encephalitis. 
(c) Diseases such as measles, mumps, influenza and 
meningitis which affect the respiratory system and result 
in high temperatures causing damage to nerve fibers. 
· Rh and other incompatibilities. | 
- High intensity noise may damage hearing. 1 
- Blows to the head may cause hearing losses of varying 
degrees. 
6. Birth injury: prematurity, prolonged la 
delivery are all associated with the poss! 


but 


np о 


bour or difficult 
bility of auditory 


impairment. idism 
7. Metabolic and endocrine disorders, €-8-» hypothyro! 
(cretinism). and 


* Presbycusia: hearing loss due to advancingage (Smith 


Neisworth, 1975). 
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A hearing aid raises the intensity of sources by 30-50db. Aids 
are not as effective for high frequency losses as they are for 
losses that cross the entire spectrum of frequencies, because high 
frequency losses require different amplification at various 
frequencies, a task most hearing aids cannot accomplish 
effectively (Batshaw and Perret, 1981). Thus, hearing aids are 
generally more useful for conductive and sensorineural losses 
characterized by deficits in the high frequency range. 


Assessment 


Most children with a profound loss are identified from 9 to 12 
months of age when they stop babbling and fail to follow 
spoken commands; initially, deaf children coo and babble at 
the same age as hearing children. Approximately twenty per 
cent of moderately to severely hearing-impaired children are 
not identified until after eighteen months of age. Many 
children with mild to moderate loss are first identified at age six 
as part of a school screening programme (Batshaw and Perret, 
1981). Early identification is imperative as the effects of 
secondary or multiple disorders are not merely additive but 
multiplicative. 

One method of assessing infants is to observe their response 
to a variety of auditory stimuli presented in the natural 
environment. Observations are made ofa startle response, arm 
and leg movement, crying, blinking or orienting following 
presentation of sudden and intense auditory stimulation in the 
absence of a change in visual stimulation. This method, 
although effective in some respects, may fail to identify mild to 
moderate hearing losses because the auditory stimulus used to 
elicit the response must be of a relatively high intensity. Also, 
auditory losses may be within a range of frequencies not tested 
by the auditory stimulus. Furthermore, the absence of a 
response does not necessarily indicate the presence of a hearing 
loss as infants familiar with a generally noisy environment may 
become habituated to loud noises. 
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Infants and other individuals who are unable to report 
sound reception—severely retarded or disturbed persons— 
may be evaluated by physiological audiometry, involving 
measurement of galvanic skin response (GSR), and 
electroencephalic (EEG) activity. Galvanic skin response - 
audiometry involves an assessment of the change in electrical 
conductivity of the skin following presentation of a sound. 
This approach involves classical conditioning. At the first 
stage, a tone (a neutral stimulus) repeatedly precedes 
presentation of a mild electric shock (an unconditioned 
stimulus) which produces a change in GSR (an unconditioned 
response). After frequent pairing of the tone and the shock, the 
tone becomes a conditioned stimulus which produces a change 
in GSR in the absence of the shock. 

Electroencephalic (EEG) audiometry is also referred to as 
auditory evoked potential testing. Electrodes are pasted to the 
subject’s head and a clicking sound is presented through 
earphones. The subsequent neurological activity resulting 
from the auditory stimulation is recorded on а polygraph. 
Wong and Shah (1979) developed an interesting method of 
audiometry using conditioning. Children being tested face a 
board on which two masks have been mounted; there 15 a light 
in the nose of each mask. The light in the nose of the Mickey 
Mouse mask to the left of the subject lights up when sound 48 
Presented to the left ear. The light in the nose of Donald Duck's 
mask to the right of the subject lights UP when sonnia 
presented to the child’s right ear. After a few trials, the chi g 
learns to look at the face in the direction from which the ^s у 
Comes. At this point, the light is not paired with the soun iss 
only appears after the subject has looked in the direction 0 "E 
CUM source. In this condition, the light acts asa reinforcer 10 

Ooking in the correct direction. 

Pure-tone audiometry. Humans are able to hear sent is 
ranges in frequency from 20 to 20,000 cycles per SEN TE 
Where cps are expressed as Hertz (Hz). For SEN 
Speech is within the range of 250 to 4000 Hz. The. 
important sounds in the environment are between 
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8000 Hz. Thus, an audiological assessment usually evaluates 
an individual's ability to hear the following seven frequencies: 
125, 250, 500, 1000, 2000, 4000, and 8000 Hz. Figure 7.2 
displays an audiogram on which the results of an audiological 
evaluation are recorded. Sound intensity is expressed in terms 
of decibels (dB). An audiometer generates pure-tone soundsat 
each of the seven frequencies listed above. Audiometers are 
calibrated so that zero dB is the threshold intensity at which the 
average person is just able to hear each of the frequencies 
tested. (Refer to the ordinate of Figure 7.2.) Failure to hear a 
particular sound frequency until its intensity equals or exceeds 
20 dB is indicative of a significant hearing loss. (See Table 7.1 
for a description of the various levels of hearing loss.) 

The severity of a hearing loss is defined in terms of the 
average air conduction loss at 500, 1000 and 2000 Hz, the 
'speech frequencies The average loss for these three 
frequencies predicts the threshold for understanding speech. 

There are two major types of conductive audiometric 
assessments, air conduction and bone conduction. During an 
air conduction test, the examinee is fitted with earphones and 
sound is transmitted down the auditory canal and across the 
ossicles to the cochlea. A specially designed soundproof room 
is generally used during a threshold evaluation, but not during 
a screening test. The audiometer is set at 20dB during a 
screening test and the sound of the following frequencies is 
presented to the subject, one ear at a time: 500, 1000, 2000, and 
6000 Hz; 4000 Hz is presented at 30 dB. If a subject fails to hear 
one or more of these sounds, a second screening is conducted. 
If, again, one sound is not heard, a threshold test is conducted. 
During a threshold test, the lowest intensity is determined at 
which the subject is just able to hear (each of the seven sound 
fi requencies from 125 to 8000 Hz. An air conduction test reveals 
if a hearing deficit exists, but does not indicate whether the 
difficulty is conductive, in the outer or middle ear, Or 
sensorineural, in the inner ear. If an air conduction test reveals 
a hearing deficit, a bone conduction test is administered. In the 
bone conduction test, a device is fitted to the side of the 
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TABLE 7.1: Scale of hearing impairment descriptive terms of hearing loss, and 
relations between the hearing threshold level and probable handicap and 


needs 


Hearing Descriptive 
level in dB term of 
hearing loss 


Probable handicap and needs 


10to 26 dB Normal limit 


2710 40dB Mild 


41 to 55 dB. Moderate 


5610 70 dB Moderate to 
severe 


71 to 90 dB Severe 


More than Profound 
90 dB 


No significant handicap for most children. Some at 
upper limits may have difficulty in sustained attention 
and may benefit from a hearing aid. 

Slight handicap for some, but significant handicap for 
many children. Difficulty in hearing faint speech and 
speech at a distance; needs preferential seating: may 
benefit from lip-reading instruction: benefits from the 
use of a hearing aid. 

Significant handicap. Understands conversational 
speech at a distance of 3 to 5 feet; needs a hearing aid, 
auditory training, lip reading, speech correction, and 
preferential seating. 

Marked handicap. Conversation must be loud to be 
understood; difficulty in groups and classroom 
discussions even with a hearing aid; same needs as child 
with significant handicap; may be ina special class for 
the hearing-impaired and integrated into a regular class. 
Severe handicap. May hear a loud voice 1 foot from the 
ear; may identify environment noises; same needs as 
child with significant handicap; may enter a regular 
class at a later time. 

Extreme handicap. May hear some loud sounds; 
probably does not rely on hearing as a primary 
communication channel; needs a special class or school 
for the deaf; some of these children may be integrated 
into regular high schools. 


Source: Reprinted, with slight adaptations, from Gellis, S., and Kagan, Benjamin: 
Current Pediatric Therapy, 6, с 1976, by the W.B. Saunders Co., 


Philadelphia. 


subject’s head which transmits sound along the mastoid bone 
to the cochlea without passing through the outer or the middle 
ear. If the subject is unable to hear sound either by air 
conduction or by bone conduction, the difficulty lies in theinner 
ear or in a central process. Alternatively, if the subject isable to 
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hear sound conducted through the mastoid bone, but not 
conducted by air, the difficulty resides in the outer or the 
middle ear. Figures 7.2(a), (b) and (c) illustrate audiograms for 
normal audition, as well as for conductive and sensorineural 
losses. 
. Acoustic impedence audiometry. 1 a conductive loss is 
indicated, as acoustic impedence test may be performed to 
further identify the source of the deficit. A plug is placed in the 
ear canal to create an airtight chamber. Air is then either 
pumped into or removed from the canal so that the pressure 
ranges from — 300 to +200 millimetres of water. A sound is 
Presented, and by measuring how the sound bounces off the 
eardrum at different pressures, one can get an idea of the 
eardrum’s elasticity. Responsiveness of the eardrum is 
recorded оп a tympanogram. If the eardrum is normally 
flexible, a normal distribution of responsiveness is recorded; 
however, if the eardrum is immobile because of ossification of 
the ossicles or acute infection in the inner ear, a flat line may be 
recorded on the tympanogram. Normally, the tympanogram 
returns to normal within a week. If the problem persists, а 
mb may perform a myringotomy (Smith and Neisworth, 
Speech audiometry. А pure 
evaluates an individual's ability to hear pur 
I$ à sound emitted at a single frequency, for example, 500 Hz. 
Most sounds in the environment, including speech sounds, are 
OWever complex and comprises several frequencies emitted at 
the same time. As a result, pure-tone audiometry may not 
adequately assess one’s ability to discriminate complex speech 
Sounds. A Speech reception threshold test may be employed to 
cvaluate one's ability to hear and understand speech. In à 
Speech audiometry test, a subject listens through earphones to 
prerecorded words presented to each ear individually. The 
subject hears spondee words having two syllables, each E 
m 3 I stress, for example airplane, cowboy, and fira ri 
ect repeats to the examiner the word that he has heard. ^ 
e test Proceeds, the intensity of successive words 15 


-tone audiometric assessment 
e-tones. A pure-tone 
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systematically decreased. The speech reception threshold is 
defined as the lowest intensity level at which the examinee can 
hear 1/2 of the list of spondee words. Although this test 
evaluates one's ability to hear speech sounds, the task is 
unnatural, and the results may be confounded with the 
subject's speech skills. 

Wepman Auditory Discrimination Test (Wepman, 1978). 
This test consists of forty pairs of monosyllabic words of equal 
length differing by only one sound, such as thick-sick and 
wreath-reef. Comparisons are made between 13 initial 
consonants, 13 final consonants, and 4 medial vowels. The 
word pairs are read by the examiner and the student indicates 
whether the words pronounced are the same or different. The 
test is inexpensive, brief, reliable and can be administered by a 
teacher or nurse. Difficulties with this test are: (a) the intensity 
and enunciation of the words are not standardized, (b) distance 
of the examiner from the subject and ambient noise are not 
controlled, (c) the task is unusual and does not require 
comprehension of speech sounds under typical conditions, and 
(d) young children may have difficulty in understanding the 
concepts of same and different. Most important, however, as 
previously reported in the chapter on norm-referenced and 
criterion-referenced tests, there is no evidence of criterion or 
content validity, and the test does not provide the information 
needed to assess validly a child's auditory discrimination 
abilities (Salvia and Ysseldyke, 1981). 

Goldman- Fristoe- Woodcock Test of Auditory 
Discrimination (Goldman, Fristoe and Woodcock, 1970). This 
test when it first appeared in the market appeared to correct 
many of the limitations of the previous tests. The test is 
designed for four-year old children to adults. The examinee is 
presented with test plates on each of which there are four 
separate line drawings. A prerecorded word is read to the 
subject who is required to point to the picture representing the 
word. The words represented by pictures on each test plate 
differ only in terms of one phoneme, for example Jake and 
wake. Training plates are used before the test to ensure that the 
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subject correctly labels each picture used in the test. The 
subject's response is simple and unconfounded by speech 
problems. There are two subtests: (a) a quiet test in which there 
is no background noise, and (b) a unique noise subtest in which 
the words are presented against the type of noisy background 
one might find in a cafeteria. The test appears to have 
diagnostic potential as the examiner can obtain separate scores 
for voiced, unvoiced, plosives, continuants, and nasals. In all, 
an attractive looking test with high face validity. 
Psychometrically, however, the test is of little value. For some 
age levels, the reliability of the total scores for the quiet and 
noise subtests is unacceptably low. Even the authors note that 
the diagnostic error analysis of voiced, unvoiced ... sounds is 
unacceptable. Construct validity is questionable, as it appears 
that the test results may be influenced by intelligence and 
Cognitive flexibility (Shelton, 1972). The use of the tape 
recorder and earphones is not adequately standardized. 
Evidence of content validity is inadequate. The task of sound 
discrimination and picture-word matching is atypical. The 
pE-W Test is most disappointing. One must question the 
ER on making a test of such poor psychometric qualities 
mx rally available to users qualified to administer 
© test, but unable to judge its theoretical and statistical 

characteristics, 
x number of group auditory screening tests such as the 
ading Numbers Test (Dahl, 1949), the Massachusetts 
paring Test (Johnson, 1948) and the pulse-tone group test 
Nas and Newby, 1947) have lost popularity because of low 
'dity and reliability (Salvia and Ysseldyke, 1981). A number 
respon rations may be repeatedly made of children’s 
9 ee 8, variety of typical conditions. The behaviours 
европе У indicate the need Гога referral. An поло И 
otologist * for hearing evaluation and rehabilitation. 2 
trained (о. Olelaryngologist is a medical practitionei 
9 conduct a physical examination of the ear an 


associat, ; 
e " 
treatment Structures and processes, and to provide surgical 
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Behavioural observations 


Is 
2. 
3. 


4. 
. Cocks head to one side; cups one ear with hand; leans 


Frequent failure to respond to auditory stimuli to which 
other people in the surrounding environment respond. 
Appears to respond willingly when attention is gently 
focused physically. 

Occasionally responds to auditory stimuli by looking in 
the wrong direction. 

Sometimes attends to only part of a verbal message. 


forward toward speaker or focuses intently on speaker's 
lips. 


. Frequently asks for repetition or clarification of a verbal 


message. 

. Confuses words with the following sounds: s, sh, ch, t, k, 
thev paf: 

. Exhibits a speech disorder in which these sounds are 
involved. 


. Occasionally attends to irrelevant auditory stimuli. 
10. 


· Speaks with an unusually soft or loud voice. 
12: 


Auditory attention is short-term. 


Adjusts record players, radios and other similar devices to a 
high intensity. 


CHAPTER 8 


Visual Disorders 


The discussion that follows provides an introduction to some 
of the major visual disorders, their causes, methods of testing 
and treatment. For a more comprehensive review of the topic, 
the reader is referred to a text by Kirk (1981), Vision Pathology 
in Education. In addition, a variety of excellent resource 
materials are available from the National Society for the 
Prevention of Blindness in New York. 

Figure 8.1 illustrates the anatomy of the eye. Visual 
disorders associated with the conjunctiva are discussed first, 
followed by a review of the defects of the lens, vitreous 
humor, retina, and extraocular muscles. 


Conjunctiva 


The conjunctiva is a thin, transparent mucous membrane lining 
the eyelids, and covering the anterior part of the eyeball, except 
for the cornea. Mucous secretions from the conjunctiva 
lubricate movement of the lids over the eyeball. Conjuctivitis, 
the most universal of all eye diseases (Chalkley, 1974), is 
inflammation of the conjunctiva caused by bacteria, viruses, 
dust, pollen, fungi, parasites, allergies, and chemical irritants. 
A mild form of conjuctivitis causes redness and tearing. 
Bacteria conjuctivitis, the most common form (Kirk, 1981), 
may be either acute or chronic, and makes the eyes red, 
congested and irritated. The disorder usually lasts two weeks 
but, if properly treated, may last two days. Acute catarrhal 
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Figure 8.1. Anatomy of the eye 


conjunctivitis or pink eye causes the eye to become exceedingly 
inflamed and produces a moderate discharge (Kirk, 1981). 

Trachoma, rare in North America, is considered by the 
World Health Organization to be the greatest single cause of 
progressive loss of sight in countries that do not have high 
standards of hygiene. The disorder is reportedly common in 
the Mediterranean basin, the Middle East and the Orient. 
Trachoma is a chronic viral disease causing the formation of 
scar tissue on both the conjuctiva and the cornea. The disorder 
is readily spread in a family as a result of close contact. Early 
symptoms include tearing, photophobia (abnormal sensitivity 
to light), pain, discharge, swelling, and redness of the anterior 
eyeball. Characteristically, a chronic disease of long duration, 
trachoma, when treated early with sulfonamides, tetracycline 
and streptomycin, has an excellent prognosis. However, 
because of lack of treatment, some 20 million peope in the 
world are blind as a result of trachoma (Kirk, 1981). 


Cornea and iris 


The iris, visible through the cornea, is coloured, round in 
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shape, with an opening or pupil in the middle. The size of the 
pupil is expanded or contracted to control the amount of light 
reaching the interior of the eye. The cornea, covering the 
anterior eye, is transparent and approximately of the same 
diameter as of the iris. The function of the cornea is both 
protective and refractive. In fact, the refractive power of the 
cornea is 2.5 times that of the lens (Kirk, 1981). Three types of 
refractive errors are associated with the cornea: astigmatism, 
hyperopia and myopia. The latter two disorders may also 
involve the shape of the eye, and the lens. 

With astigmatism, the ability of the eye to focus is reduced 
because of an irregularity in the shape of the surface of the 
cornea. As a result, because different parts of the cornea have 
different focal lengths, blurring is produced. Constant effort by 
the lens to accommodate—change its shape to bring the image 
into focus—may cause eye-strain, headaches and pain. The 
disorder is nearly always congenital (Kirk, 1981). Astigmatism 
may be corrected by a cylindrical lens in the shape of a segment 
of a cylinder. The lens has no refractive power along one axis, 
and high refractive power at right angles to the axis. Its 
principal focus is a line, not a point. 

One purpose of the cornea is to focus rays of light on the 
retina. In the case of myopia, or nearsightedness, light rays - 
focus in front of the retina. Myopia, the inability to see distant 
objects clearly, is usually caused by an increase in the axial 
length of the eyeball, but may also result from an excess 
amount of refractive power in the cornea or the lens. 
Symptoms of myopia may include squinting to see distant 
objects, holding reading material close to the eyes, fatigue, 
headaches and inflammation of the perimeter of the eyelids. 
Eye-strain is less common with myopia than with hyperopia, or 
farsightedness (Kirk, 1981). Myopia may be corrected with a 
concave or minus lens that decreases over-convergence and 
focuses light rays on the retina. 

Hyperopia, a condition in which light rays converge behind 
the retina, occurs when the axial length of the eyeball is too 
short, or when the cornea and/or the lens do not have sufficient 
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refractive power. Unless extreme or astigmatic, hyperopia does 
not usually affect children's vision as they are able to 
accommodate by changing the shape of the lens and increasing 
its refractive power (Kirk, 1981). In mild cases, corrective 
lenses are usually not prescribed. (In the case of severe 
hyperopia, near vision may be blurred even with 
accommodation of the lens.) Children with hyperopia are 
likely to have eye-strain, a burning sensation, tearing, 
headaches, and more blinking than is normal. Most hyperopes 
have some astigmatism. In young children, hyperopia is a 
predisposing cause of strabismus, or disorientation of one eye 
(Kirk, 1981). 

Hyperopia is corrected with a convex spherical or plus lens 
that increases refraction and brings light rays to focus on the 
retina. The disorder decreases gradually until age twenty-five. 
The prognosis is good if children, given lenses, wear them 
(Kirk, 1981). Corrective lenses may relieve eye-strain and 
prevent strabismus. 


Lens 


The lens is situated behind the iris and is held in place by the 
zonular fibres attached to the ciliary muscles. Contraction of 
the ciliary muscles relaxes the zonular fibres, allows the lens to 
become more spherical, increases its refractive power, and 
permits focus upon near objects. The lens is rounded to focus 
on near objects and flattened to focus on distant objects. The 
function of the lens, as that of the cornea, is to focus light on the 
retina, and, as previously mentioned, both structures may be 
involved with refractive errors such as myopia and hyperopia. 

Presbyopia, or blurring of near vision associated with 
middle age, results from decreasing elasticity of the lens. This 
condition may be corrected by a bifocal lens. 

Cataract is clouding of the lens which may vary from a few 
spots to the entire lens. Kirk (1981) describes a variety of 
causes: hereditary; intrauterine infections such as rubella; 
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chromosome aberrations such as Down's syndrome; 
prematurity; drugs such as systemic steroids; ocular diseases 
such as glaucoma; inborn metabolic disorders such as 
diabetes, as well as systemic disorders like Marfan's syndrome. 
The disorder is also associated with jaundice in newborns and 
galactosemia in children. Galactosemia isa congenital disorder 
in which there is increased galactose in the blood resulting from 
an inability to metabolize the sugar in milk. Cataract may be 
corrected by surgical removal of the lens and the use of a 
contact and/or optical lenses. 


Vitreous humor 


The vitreous humor is a transparent gelatinous substance 
occupying the space between the lens and the retina. The 
function of the vitreous is to support the shape of the eye. The 
aqueous fluid produced by the ciliary body constantly 
circulates in the posterior chamber, opening through the pupil 
into the anterior chamber, and exits the eyeata point where the 
iris and the cornea merge. This inflow and outflow of fluid 
helps to maintain a normal range of intraocular pressure 
(Harley and Lawrence, 1977). 

Glaucoma refers to a number of conditions in which 
drainage of the aqueous fluid is impeded. As a result, 
intraocular pressure increases, the cornea becomes cloudy and 
gray, photophobia develops, peripheral vision is lost, and the 
optic nerve fibre begins to degenerate. The result may be total 
blindness (Langley, 1980). There are three types of glaucoma. 
Primary glaucoma is based on variations in the anatomical 
structure which reduces drainage of the aqueous fluid from the 
eye. Primary glaucoma may.be open or closed angie. Primary 
open angle is the most common type. The disorder has an 
insidious onset and may go unnoticed until permanent loss of 
vision occurs. Alternatively, primary closed angle glaucoma 
may have a sudden, painful onset resulting in nausea, vomiting 
and blurred vision (Kirk, 1981). Secondary glaucoma 18 
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produced by another eye disorder that either alters the density 
of the aqueous fluid or reduces the efficiency of the drainage 
mechanism (Harley and Lawrence, 1977). Secondary 
glaucoma may also be produced by topical steroid therapy or 
systemic corticosteroids (Kirk, 1981). Congenital glaucoma 
results from incomplete formation of the aqueous drainage 
system before birth. Infantile glaucoma, apparent within the 
first three years of life, is transmitted by a recessive gene (Kirk, 
1981). The treatment of glaucoma usually involves drugs to 
decrease aqueous production and increase aqueous drainage. 


Retina 


The retina lining two-thirds of the inside, the posterior wall of 
the eye comprises two types of light sensors, rods and cones, 
described in terms of their shape. The cones are situated 
predominantly in the centre of the retina, and are most densely 
concentrated in the fovea centralis, a depression in the middle 
of the macula where vision is most acute. The cones are used in 
distant and colour vision, and in detailed activities such as 
reading. The cones are sensitive to red, green, or blue light, and 
a dysfunction in one or more of these types of colour sensors 
results in colour blindness. The rods, more numerous than 
cones, except in the macula, are located predominantly in the 
perimeter of the retina. The rods are used for night and 
peripheral vision, as well as movement detection. When a 
driver's rod vision detects an approaching car, the driver will 
turn his eyes so that the foveal cones may discern details of the 
vehicle (Kirk, 1981). 


Xerophthalmia. In many underdeveloped countries such as 
in South and East Asia, as well as in Central and South 
America, vitamin A deficiency is one of the major causes of 
impaired vision and even total blindness (Joint Study 
Committee, 1972). Younger children, 6 months to 4 years of 
age, are much more susceptible to xerophthalmia than are 
older children. The disease, affecting the functioning of the 
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rods, is responsible for thousands of children losing their sight 
every year. The disorder is often precipitated by such serious 
childhood infections as gastroenteritis and measles, by the 
semi-starvation regimens often used as treatment of these 
conditions, and by a generally poor state of protein and caloric 
nutrition. Early symptoms of the disorder are night blindness, 
inability to see in dim light, and Bitot's spots on the conjunctiva 
(Joint Study Committee, 1972). 

Retinitis pigmentosa is a genetic disorder causing cell death 
of the retina. Symptoms initially include loss of peripheral field 
vision, night blindness, and blurred vision. The field of vision 
becomes more restricted as the retina continues to degenerate 
(Langley, 1980). The onset of the disease generally occurs in the 
early teens, and is almost always bilateral. Frequently, the 
disorder is most in evidence when a teenager goes froma bright 
area to a dimly lighted area. He may become totally 
disoriented. When an individual with the disorder reaches the 
age of forty or fifty years, he may have only 3 to 5 degrees of 
central vision. In some cases the vision is sufficient for reading 
for many years (Kirk, 1981). No form of treatment is available. 

Retrolental fiboplasia results from high concentration of 
oxygen and/or a long duration of oxygen treatment given to 
premature infants. Immature blood vessels grow abnormally 
from the retina into the vitreous humor where usually there are 
no blood vessels. The mass of vessels outgrows its capacity to 
nourish itself, and scar tissue develops (Langley, 1980). Once 
the activity has begun, there is no way to predict at what stage it 
will stop, even though the infant is no longer receiving oxygen. 
One-quarter of the cases progress to total blindness. Myopia 
and blindness are often found among individuals who retain 
useful vision. No form of treatment is available (Kirk, 1981). 

Retinal detachment occurs when congential defects produce 
holes or tears in the retina, when there has been a penetrating 
injury, hemorrhage, or inflammation of the retina, or after removal 
of the lens in cataract surgery. The neural layer of the retina 
detaches. Usually, detachment is progressive and produces the 
sensation of a shadow coming down in front of the eyes. The 
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most common symptom is the sudden appearance of floating 
spots caused by the entry of blood cells into the vitreous. There 
may also be the sensation of flashes of light. The treatment 
involves sealing the holes through the use of cryotherapy 
(freezing), photocoagulation (cauterizing with light), or 
diathermy (cauterizing with electricity). The scar tissue that is 
produced by these procedures seals the holes in the retina 
(Kirk, 1981). 


Extraocular muscles 


The six extraocular muscles attached to the sclera of each 
eyeball turn the eyes in an up, down, or rotational manner. 
These muscles are used to coordinate the movement of both 
eyes to facilitate binocular vision in which both eyes focus ona 
single object. Binocularity also produces depth perception or 
stereopsis. The two eyes аге placed laterally so that they receive 
slightly different images of an object. These small differences 
are perceived by the brain as differences in depth. To obtain 
single binocular vision and depth perception, the images must 
be sharp and formed on the corresponding parts of the two 
retinas. As one looks from one object to another, at different 
distances, the eyes must change accommodation to maintain a 
` sharp image, and converge or diverge to hold similar parts of 
the two images in the two foveas (Jobe, 1977). Imbalances of 
the extraocular muscles will disrupt depth perception. 
Convergence involves turning both eyes inward in a 
coordinated manner to obtain a single image of an object. The 
amount of convergence is measured in terms of prism diopters. 
One prism diopter is deviation from a straight line of vision of 
one centimetre in 100 centimetres. Assuming that the distance 
between the eyes is six centimetres, to obtain a single image ofan 
object 100 centimetres from the eyes, each eye must converge 
three centimetres toward the object making а total of six prism 
diopters of convergence (Jobe, 1977). Convergence refers to 
fixation or fusion where the eyes are oriented so that the image 
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of an object falls upon the fovea centralis of each eye. 

Heterophoria or squint involves a tendency for the eyes to 
deviate from coordinated alignment. One eye may tend to 
deviate inward (esophoria), outward (exophoria), upward 
(hyperphoria) or downward (hypophoria). The directional 
deviation of the eyes is usually not apparent; the condition may 
become more pronounced with fatigue. There are two tests for 
phorias: the cover test, and the Maddox rod test. 

In the cover test, the subject is asked to look with both eyesat 
a small object 10-12 inches from the eye. One eye is then 
covered and the subject is asked to keep the eye open and to 
continue to look toward the object with both eyes. When the 
cover is quickly removed, evidence of a phoria is apparent, if 
the covered eye moves to realign itself. For example, if the eye 
turns inward to realign, there must have been a tendency for it 
to turn outward (exophoria). This test is rather difficult to 
conduct as the movement of the cover may inadvertently cause 
the movement of one or beth eyes. It is not possible to observe 
whether there was movement in both eyes; it may also be 
difficult to observe movement in a single eye. 

The Maddox rod test provides a more valid measure of 
phoria, In this test, the examinee is requested to focus with 
both eyes upon a small point of light while wearing a pair of 
glasses. In front of one eye there is no lens, whilein front ofthe | 
other there is a corrugated red lens in which the corrugations 
may be either vertically or horizontally oriented. The eye 
looking through the corrugated lens sees а line rather than a 
spot of light. The line is perpendicular to the orientation of the 
corrugations. If no phoria is present, the line seen by one eye 
will intersect with the point of light seen by the other eye. If a 
phoria exists, the line may appear above or below, or to the left 
or the right of the point, depending upon theorientation ofthe 
corrugations and the direction of the phoria. Prisms of various 
strengths measured in terms of prism diopters, as previously 
described, may be placed in front of the eye to cause the line and 
the point of light to intersect. The strength of the prism 
required to achieve intersection provides a measure of the 


degree of the phoria. 


128 Selected Topics in Special Education 
Heterotropia 


In the case of heterotropia or strabismus one eye fixes its 
macula on an object of gaze while the other eye is directed 
inward (esotropia or cross-eye), outward (exotropia or wall- 
eye), upward (hypertropia), or downward (hypotropia). The angle 
of separation of the two eyes may be fixed or variable. The 
condition may be genetic in origin, and may occur at any age. If 
strabismus has its onset after normal fusion reflexes have 
developed, diplopia or double vision will be present. If the time 
of the onset is infancy or early childhood, diplopia will be 
absent, and either alternating fixation and suppression will be 
present, or amblyopia (reduced vision or blindness) will occur 
in one eye (Harley and Lawrence, 1977). When alternating 
fixation and suppression occur, the individual will attend to 
the image in one eye and ignore the image in the other eye fora 
period of time before alternating the eye to which attention is 
directed. Amblyopia, or lazy eye, is dimness of vision without 
any apparent organic cause and occurs as a result of continued 
disuse of an eye when only one eye is used for seeing. The image 
seen by one eye is shut out to avoid the discomfort of double 
vision. The most common cause of amblyopia is strabismus, 
although the condition may arise when different images are 
presented to the eyes as a result of other causes (Joint Study 
Committee, 1972). In young children, treatment can correct 
the condition. Surgery may be performed on the extraocular 
muscles to correct muscle imbalance. Orthoptics, or visual 
training or eye exercises, may be prescribed by an orthoptist. 
These exercises may involve the use of glasses or patches to 
force the child to use the lazy eye, and to bring the eyes into 
coordinated use. 

Nystagmus is continuous, involuntary oscillation of the 
eyeball, usually lateral, but sometimes in a rotary or vertical 
direction. Jerky nystagmus, or slow movement in one direction 
followed by a rapid return to the original position, is 
sometimes associated with the internal ear, neurological, or 
drug intoxication problems. The disorder is sometimes 
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associated with the use of Dilantin. Pendular nystagmus, or 
movements of equal speed and duration in each direction, is 
caused by congenital impairment of vision in the eye or optic 
nerve, or may result from other disorders such as corneal 
opacity, high a stigmatism or congenital cataract. Many children 
adjust to nystagmus and perform much better than expected, 
although the acts of reading, writing and other near point 
activities may be quite laborious (Kirk, 1981). 


Onchocerciasis 


Onchocerciasis, or river blindness, is a chronic, nonfatal 
disease involving threadlike, parasitic worms (filariae) that live 
in the nodules in the skin and subcutaneous tissues. The female 
worm discharges microfilariae that migrate through the skin 
causing an intensely itching rash, altered pigmentation, edema 
and atrophy of the skin. Microfilariae frequently reach the eye 
causing visual disturbances and blindness. The diagnosis may 
be conducted by a skin biopsy, or an ophthalmoscopic 
examination of the eye where microfilariae may be seen in the 
cornea, and in the anterior chamber of the vitreous. 
Microfilariae may also be found in the urine. The disease 1s 
transmitted through the bite of an infected female blackfly of 
the genus Simulium. Microfilariae are picked up when the fly 
feeds on an infected person, and are liberated in the skin of 
another person during a subsequent bloodmeal. Man E 
flies as long as living microfilariae occur in the skin, 1.6. for | 
to 15 years, if untreated. Susceptibility 15 universal. 
Geographically, the disorder is found predominantly in parts 
of both South America and Africa. In some localities, ee 
the entire population is infected and afflicted with associate 
blindness, Preventive measures include the use of protective 
Clothing and insect repellents to avoid bites of the Simulium 
flies, as well as the control of larvae in rapidly running ee 
and artificial waterways through the use of biodegrada 


Insecticides (Beneson, 1975). 
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Professionals 


Various professional groups are involved in the assessment and 
treatment of visual disorders. An ophthalmologist is a medical 
practitioner trained in the diagnosis and treatment of all 
defects and diseases ofthe eye by prescribing drugs, glassesand 
other types of treatment including surgery. An optometrist isa 
non-medical practitioner who measures refractive errors—that 
is, irregularity in the size or shape of the eyeball or the surface 
of the cornea—and eye muscle disturbances. In his treatment, 
an optometrist may prescribe glasses or exercises. An optician 
grinds lenses according to a prescription received from an 
ophthalmologist or optometrist. An orthoptist prescribes а 
series of exercises to develop or restore normal team work of 
the eyes (Joint Study Committee, 1972). 


Visual examination 


A complete visual examination may involve the assessment of 
(a)structural defects such as cataract and glaucoma, 
(b) reflexive reactions such as pupillary responses to changes in 
light, and protective blinking when an object suddenly 
approaches the eye, (c) eye movements such as convergence, 
gaze shifting and tracking, (d) near and far vision, (e) visual 
field defects, for example, tunnel. vision or blank spots, and 
(f) colour, form, and depth perception. 

The pupillary response involves contraction or dilation of 
the pupil on account of changes in the intensity of light or in the 
distance of an object viewed. The absence of response may 
indicate a structural defect, cortical blindness, neurological 
impairment, or the absence of efficient central vision (Langley. 
1980). 

The absence of convergence, turning the eyes inward as an 
object moves toward the eyes from a distance of 14 inches, may 
indicate a muscular imbalance. Gaze shifting may be evaluated 
by presenting two objects, first attracting attention to one 


Visual Disorders 131 
object, then shifting attention to the other. The absence ofa 
shift of gaze from one objectto the other may indicate amuscle 
imbalance, an incoordination problem, ora defect in the visual 
field. Similarly, when an object, twelve inches from the eyes in 
the centre of the field of vision, is moved horizontally or 
vertically, failure to track or follow the movement, or jerky 
rather than smooth tracking, may indicate muscle imbalance, 
lack of coordination, or a defect in the visual field (Langley, 
1980). 

An ophthalmological examination involves the use of a 
number of specialized diagnostic devices. An ophthalmoscope 
comprises a concave mirroranda battery-powered light source 
Within a tubular handle. Sighting is through a single or 
binocular eyepiece. The scope is equipped with a rotary disc of 
lenses to permit Observations of the eye at various depths and 
magnifications, The examination of the eye may be enhanced 

Y administering drugs to dilate the pupil (Harris and Levey, 
1975). An examination of this nature may reveal changes in the 
Tetina associated with glaucoma, and a detached retina. 

A retinoscope is used to assess the refractive power of the 


eye. The retinoscope is a hand-held instrum 
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Visual Screening 


One 
of the mo i V 
St Common tests used in isual Screening is the 


132 Selected Topics in Special Education 


Snellen chart. The test requires the use of a chart on which аге 
printed several rows of letters of the alphabet, each row being 
smaller in size than the one above. A Snellen notation such as 
20/50 is assigned to each row to indicate that if the smallest row 
of letters that an examinee can read hasa notation of 20/50, the 
examinee can read at 20 feet what the average person can read 
at 50 feet. The average vision has a 20/20 notation. For young 
children or mentally retarded persons who may not know the 
names of the letters of the alphabet, the /lliterate-Etest may be 
used. This test is parallel in structure to the Snellen chart 
except that it uses only the letter E in various orientations: 
pointing up, down, left or right. An examinee may respond to 
the chart simply by pointing in the same direction asthe arms 
of the “E” point. Both these charts are usually mounted on a 
wall 20 feet from an examinee, although, in some cases, they 
may be mounted beside the examinee who views a reflection of 
the chart through an optically correct mirror mounted 10 feet 
away from both the examinee and the chart. An examinee 
wears his own glasses during the examination, and with the aid 
of an occluder, one eye ata time is tested. All that is determined 
by the test is monocular visual acuity of central vision at twenty 
feet, myopia. Obviously, the test does not assess most of the 
broad variety of previously described disorders. Nevertheless, 
the authorities agree that a careful, painstaking test of central 
distance visual acuity is the most important single test of visual 
ability. This test identifies more children who require eye care 
than any other single test (Joint Study Committee, 1972). 

The Snellen chart may also be used in conjunction with plus 
lenses as a test of hyperopia. Convex, plus lenses, of 1.75 to 
2.25 diopter strength are put in front of an examinee's eyes and 
his ability to read the 20/20 line with the lens is evaluated. If an 
examinee can read the line with the lens on, it is assumed that 
he probably has as much hyperopia as, or more hyperopia 
than that represented by the lens, and a referral is made. The 
National Society for the Prevention of Blindness recommends 
the use of the Snellen chart alone or in conjunction with the 
plus lenses (Joint Study Committee, 1971). 
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Sometimes it is suggested that a near point (14 to 16 inches 
from the eye) visual acuity test be included in school vision 
screening because so much school work is done at this distance. 
However, the National Society does not recommend this test as 
a routine procedure. Even children with marked hyperopia 
have such a reserve of accommodative ability that they may be 
able to focus on a near vision test card for the few minutes that 
the test requires (Joint Study Committee, 1972). It is widely 
accepted that correction for far point acuity will correct near 
point acuity in most cases, if the amplitude and the range of 
accommodation are adequate. The problems at near point are 
more likely to be caused by binocular distortions. 

The Massachusetts Vision Test was developed for use in 
public schools with children 5to 18 years of age. This screening 
test comprises four subtests. Visual acuity at far point is tested 
with the 20/20 and 20/30 lines of the Snellen chart. Plus lenses 
are used with the Snellen chart to assess hyperopia. Phoriasare 
tested at both near and far point with the use of the Maddox 
rod test. 

There are a variety of stereoscopic visual screening tests 
including the Telebinocular Visual Survey, the Sight Screener 
(American Optical), the School Vision Tester (Bausch and 
Lomb), and the Titmus School Vision Tester. Most of these 
tests are generally similar to the Keystone. In this test, a 
stereoscopic picture card is inserted into a holder. The holder 
can be moved forward or backward to simulate near (16 
inches) and far (20 feet) vision. The card is illuminated in a 
standard manner by a light built into the instrument. The 
examinee views the card with both eyes by looking through two 
viewing ports. The stereoscopic cards have two pictures 
mounted on them, and each eye is presented with a slightly 
different picture, usually of the same scene. The differences 
between the two pictures simulate the scene as it would 
naturally be seen from a distance. An occluder may be used to 
test the functioning of each eye separately. Some tests employ 
plus lenses to evaluate hyperopia. Most tests provide an 
assessment of new and far visualacuity, vertical and horizontal 
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phoria, as well as depth and colour perception. The Keystone 
test may also be used in conjunction with the Spache Binocular 
Reading Test as a measure of suppression. According to Jobe 
(1977), the best results in terms of accuracy of referral are 
obtained in all stereoscopic visual screening, when tests of 
visual acuity and phorias are used. In general, the stereoscopic 
tests tend to result in a relatively high rate of both over- and 
under-referrals. 

Jobe (1979) reports that teachers, untrained in the use of 
specialized observation skills are not able to use a checklist of 
symptoms to accurately identify children in need of visual care. 
Nevertheless, the National Society for the Prevention of 
Blindness has produced a checklist of symptoms for use by 
teachers. A modified form of this list is reproduced below. 


Behavioural observation guide 


1. Holds reading material of book size type closer than 14" 

or further away than 20" ——. 

2. Makes frequent changes in the distance at which reading 
material is held. 

. Uses finger while reading. 

. Frowns or squints when attending visually. 

. Turns head sideways when looking or reading. 

. Shuts or covers one eye. 


моо о 


visual stimuli 


or attends to only a part of the 
stimulus or during reading frequently loses place on 
return sweep or regresses frequently. 
8. Confuses the following letters in reading or spelling: 
“o and a; e and c; n and m; h and n; r and f and t". 
9. Excessive blinking. 
10. Rubs eyes excessively. 
11. Unable to see distant objects clearly. 
12. Has red-rimmed, encrusted, swollen, or watery eyes. 
13. Complaints of itchiness, burning, dizziness, headaches, 
nausea, blurred or double vision. 


. Tends to look in wrong direction when presented with ' 
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14. Eyes appear to be misaligned. _ 
15. Appears to have difficulty in smoothly tracking visual 
movement. 


А number of excellent pamphlets on vision are available 
from the National Society for the Prevention of Blindness, 79 
Madison Avenue, New York, NY, 10016— 


Vision Screening of Children (P257) 
A Guide for Eye Inspection and Testing 
—Visual Acuity (P200) 
Signs of Eye Trouble in Children (G102) 
Most Wonderful Eye in the World (G105) 
Why Safety Glasses? (G112) 
Professor Ludwig Von Drake's 1.0. (G114) 
Charlie Brown, Detective (G116) 
First Aid for Eye Emergencies (G117) 
(G301) 


Classroom Lighting 
The Human Eye (V7) 
Preschool Vision Screening (P253) 
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